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@ Hole punching,  ~ yal : — @ Production cutting is fast and 
operation, is easy with the K he economical with the KX . . . the 


faster preheat and perfect aaa vt results given by test models sent 
e S e a ory oO gives greater accuracy for this work. to many factories prove this fact. 


mt REGO KX 


The Rego KX cutting torch is built for action . . . tough action. 
Try it out in your shop and you'll feel this action . . . the kind that 
brings a profit out of every cutting job. 














@ The KX pioneered and is still in operation on the 
Chicago Subway project. Under adverse and extreme 
operating conditions -The KX as well as other Rego 
equipment proved its high operative merit. 


Use a Rego KX on one of your jobs—a tough one if possible, ap _ the KX is made of: 
’ 1. Stainless steel head eliminates distortion 
because that s where the KX shows top performance and bottom and stripped threads. 
costs. It’s true, too, that this torch makes the easy cuts a whole 2. Stainless steel tubes give maximun 
lot easier strength and rigidity. 
F 3. High pressure valve diaphragm replaces 
. : . packing to prevent leaks. 
The odds are heavily stacked in favor of the Rego KX when it 4. Heavy drawn copper tips give faster pre 
comes to reducing costs, increasing quality and stepping-up speed heat. Five series of tips for cuts 1/16” to 


18” with oxy-acetylene, butane, propane 


‘ co oA q : 
on practically any cutting job. Try it on one of yours! city or natural gas. 


WRITE FOR THE NAME OF YOUR REGO DISTRIBUTOR RESO! 
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PIONEERS IN EQUIPMENT FOR USING AND CONTROLLING HIGH PRESSURE GASES 
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FREEDOM FROM “NUISANCE GADGETS” MAKES 
FLEXARC WELDER HUSKIER AS WELL AS FASTER 






This welding machine will stand rougher handling, harder usage, 
and higher overloads than any conventional type welder, because 
it has no fragile meters, fine wires or delicate control parts to get 
out of order. Note the armored plate frame, the ruggedness of the 
whole machine. It will take the jars and jolts of moving from one 
job to another. And when the operator starts to weld — he sets 
only ONE control and the machine pours in the metal. 

See and compare the FLEXARC — prove its ability to take 
the punishment of heaviest, everyday service — before you put 
your money into any welder. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7N. 


Westinghouse ¢7 


Flexarc Welders 








NOW—YOU CAN RENT A FLEXARC WELDER! 


Rent a FLEXARC if you like — easy terms, 
and rental applies against purchase price if 
you decide to buy any time within one year. 
Mail the coupon for details. 

jJ-20914 


ee 


Show Ys! 


Send full details on rental plan. 
Arrange to demonstrate your machine. 


Name_ 
Company 
Address 
City 
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Jechnical Literature 





We have listed below brief reviews of new technical litera- 

ture prepared by welding equipment manufacturers. Any 

literature you may desire will be sent to you free of charge. 

Merely check or mark serial number of paragraph on order 
blank at bottom of page. No obligation. 


Automatic Gas Flux Process 


(157) Automatic Gasflux Co. has a 4- 


page folder describing the process of the 
same name for bronze welding and brazing. 
In this process the fluxing elements are car- 
ried into the oxy-acetylene flame by means 
of a special fluxer containing liquid flux 
through which the acetylene is carried be- 


fore delivery to the torch. 


N:rion Grinding Wheels 

(158) A beautifully illustrated 28-page 
booklet on grinding wheels has been pub- 
lished by the Norton Co. Considerable 
educational material is listed, including 
standard shapes of grinding wheel faces, 
wheel markings, machine tool applica- 
tions, grinding, snagging and 
weld grinding by means of portable units. 


surface 


Mounted points and mounted wheels are 


also described 


M. S. A. Faceshields 

(159) Mine Safety Appliance Co. has 
just issued bulletin No. CE-11 which de- 
line of M. S. A. face- 
featuring the “Head-line 


scribes the 
shields, 


Design 


new 
new 


Build Your Own Welder 


(160) Lincoln Electric Co. has just 
issued a 6-page folder explaining “How 
to Build Your Engine-Driven 
Welder.” This a plan which 
will enable purchasers of Lincoln weld- 


Own 


describes 


ing generators to build their own port 
able engine-driven Those who 
have the necessary spare time, tools and 
skill, can profitably 
vested plan. 


WwW elders. 


carry out the sug- 


Complete Arc Welding Service 

(161) General Electric Co. has a folder 
(GES-2306 containing helpful suggestions 
from three prominent G. E. welding engi- 
Roger Clark, Jack Waugh, and 
George Ross. The 
very concisely are 


neers 
subjects discussed 
“Upward vs. Down- 
ward Welding on Vertical Joints,” “Re- 
Dirty 
Polar- 


pair or Fabrication of 
Steel,” and “Straight vs. 
ity.” 


Rusty or 
Reverse 


Steelweld Bending Presses 

(162) Cleveland Crane and Engineer- 
ing Co. has folders available featuring 
Steelweld bending 
used in fabricating shops to bend plates 


presses, such as are 
to shape prior to welding. 
a joint. The 
has literature available on Cleveland all- 
welded 


Every bend 


saves same company also 


end 
trucks, trolley frames, and operator's cage 


cranes. Bridging girders, 


are one-piece welded units. 


200 Amp. “Shield-Arc Junior” 


(163) Lincoln Electric Co. has an illus- 
trated 4-page folder high-spotting the op- 
erating features of its new engine-driven 
200 amp. Shield-Arec junior welder. Cur- 
rent range can be adjusted from 40 to 
250 amps. 


Soldering and Tinning 


(164) “Short Cuts and Better Methods 
of Soldering and Tinning” is a new book- 
let containing information on behavior 
and proper use of various types of solders, 
as well as suggestions on short cuts on 
how to save labor and material. It is pub- 
lished by Glaser Lead Co., Inc. 


Fume Collectors 


(165) A four-page folder issued by 
Ruemelin Mfg. Co. describes the applica- 
tion of Ruemelin fume collectors as used 
in welding shops for exhaust ventilation. 
They are intended to eliminate undesir- 
able fume concentrations and to increase 
the comfort of the welder. Smoke and 
fumes are collected before they can 
spread through the shop. 


Weld Recorder 


(166) The General Electric Co. has is- 
sued bulletin GEA-3313 describing the 
application of the G. E. Weld Recorder, 
designed to secure better spot welded 
structures. The device has been used in 
the production of aircraft and railroad 
equipment. By its use a record is obtained 
of the electrical input for every weld. 
Additionally, the device gives an audible 
signal and locks out the spot welder when 
the current input varies more than the 
limit allowed for satisfactory welding. 
The record is given on a continuous tape. 


THE WELDING ENGINEER 
506 So. Wabash Ave., Chicago, Ill. 


Name 

Street Address 

City 

Company Affiliation 
Position 
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Please send me the literature as checked [X] on the list below: 


157 160 () 163 166 [) 169 

158 (_) 161 164 [) 167 170 () 

159 162 (| 165 (]) 168 [] 171 
172 () 


(To be sure of receiving literature ordered please indicate below your company 
affiliation and position.) 


Electric Heat in Industry 

(167) How electric heat facilitates in 
dustrial processes is described in a well 
illustrated 8-page bulletin (GES-2377 
issued by General Electric Co. A diversi 
fied group of electric heat applications ar: 
pictured showing how electric heat ca: 
cut operating cost, increase output an 
improve quality of production. Of par 
ticular interest to our readers are appli 
cations dealing with electric furnace braz 
ing, scale-free hardening and heat-treat 
ing of non-ferrous alloys. 


USL Arc Welder 


(168) A four-page folder issued b 
Owen-Dyneto Division, USL Battery 
Corp., explains the advantages of the nev 
USL Protected Arc welder designed fo 
use with a-c. current. Claims feature 
are, single control with a steady arc, wid 
heat selection, low power consumptio1 
and absence of moving parts. It is sai 
that this welder can be with an 
type a-c. welding electrode and will giv: 
faster, easier welding. 


used 


Hobart Transarc Welder 

(169) A four-page folder issued by 
Hobart Bros. Co. describes the new H« 
bart Transarec a-c. welder. This unit is 
rated. at 20 to 200 amp., for operation on 
220-volt single-phase circuits. A 30-step 
current regulation is achieved by a sin 
ple hand-wheel control. 


Wrinkle Bending of Pipe 
(170) The Linde Air Products Co. has 


issued a new booklet 
method of wrinkle bending of pipe. This 
process is used in cross-country pipeline 
installations, or where pipe must be “tail 
ored” to fit. 


describing the 


Flame-Gouging 

(171) This new oxy-acetylene applica 
tion, used in grooving steel, is describe 
in a new 8-page booklet issued by Linde 


Air Products Co. 


Welding Accessories and Electrodes 

(172) Hobart Brothers Co. has issued 
a pocket-sized booklet describing its line 
of electrodes, electrode holders, han 
shields, protective clothing 
sories. 


and 


acces 
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Review of Progress 


COMPANIES in the 
welding industry are obviously well-staffed with 
competent technical men to keep ahead of the 
needs of fabricating industries. It is very appar- 
ent from reading the reviews of technical prog- 
ress, published elsewhere in this issue, that our 
manufacturing friends are not letting any grass 
grow under their feet. It is also quite apparent 
that technical developments come very fast in 
the welding field. 

Those of us in the industry can certainly look 
to the future with confidence on account of 
the steady stream of new applications of weld- 
ing and related processes. For example, oxy- 
acetylene applications are becoming much more 
diversified. Where formerly we had only gas 
welding and flame-cutting, we now have such 
comparatively new applications of flame-treating 
as: flame-hardening, flame-softening, flame-ma- 
chining, flame-conditioning, descaling and flame- 
gouging. Flame-cutting advantages are gaining 
wider recognition, primarily because flame-cut 
parts permit the engineer to use a better func- 
tional design and permit the shop man to speed 
up production. 


In arc welding there seems to be a trend toward 
a more completely rounded line of welding elec- 
trodes to meet most of the needs of the steel 
fabricators. Many alloy compositions are now 
available, with shielded arc coatings, that were 
not on the market a few years ago. Naturally, 
this broadens the usefulness of arc welding and 
contributes to the steady upward trend in elec- 
trode consumption. New uses for the carbon arc 
process are pointed out in our review articles in 
this issue, particularly for the fabrication of gal- 
vanized sheet metal. 

A number of new equipment refinements are 
described in this issue, probably the most not- 
able development being the introduction of low- 
current welding machines capable of maintain- 
ing a steady arc. These are finding a good ac- 
ceptance for welding thin gauge materials. A 
polyphase rectifier type of low-current welder 
was introduced during the year, which is capable 
of delivering extremely small currents, of the 
order of 5 to 10 amp. Another equipment devel- 
opment recorded in this issue is the increased 
use of a-c. transformer type welders, particularly 
for automatic systems of welding. 


| Alloying Elements in Steel 
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! V.. HAVE often thought that there 


was entirely too much mystery regarding the 
function of alloying elements in steels. Probably 
one of the reasons we thought so, is the quite 
general use of S.A.E. code numbers to designate 
various ranges of composition. When an engi- 
neer or metallurgist makes use of an S.A.E. num- 
ber, it tends to sound like some of Houdini's 
abracadabra. We will have to confess that this 
has been our feeling for sometime. The whole 
subject seemed hopelessly complex. We have 
a suspicion that other men probably have felt or 
still feel the same way about it. 

Quite naturally we were much pleased to learn 
that Edgar C. Bain's series of lectures on the sub- 
ject of alloying elements in steel are now avail- 
able in book form. Mr. Bain’s lectures were a 
high spot of the recent annual meeting of the 
American Society for Metals last October. Be- 
cause of our thirst for more knowledge on this 
seemingly complex subject, we obtained one of 
these books and have just recently completed 
reading it. We are pleased to report that Author 
Bain has done a splendid job of presenting a 
difficult subject in such a way that a man, with- 
out much metallurgical background, can dig out 
a better understanding of the functions performed 
by alloying elements. 


Anyone who reads this book will gain a better 
understanding of hardenability, which is a con- 
cept rather difficult to define, and he will also 
obtain the distinction between hardenability and 
intrinsic hardness. The welding man who reads 
the book will appreciate why there may be 
greater difficulties in welding certain of the alloy 
steels, because of their greater hardenability as 
compared to carbon steels. The presence of 
alloys slows up the austenite-to-ferrite transfor- 
mation, so that steels can be hardened at con- 
siderably slower cooling rates than is possible 
with carbon steels. With an increase in hardness 
there is an invariable loss of ductility, and it is 
this physical property which is very important. 

Author Bain points out the remarkable sim- 
ilarity in physical properties of a group of alloy 
steels, when each is tempered to approximately 
the same Brinell hardness value. The thought 
is also advanced that when these steels are put 
through such heat-treating cycles as to result in 
substantially the same hardness, same austenite 
grain size and same degree of homogeneity of 
composition, there would be even less of a 
spread in physical properties. A better under- 
standing of this important fact should give the 
welding man more confidence. 
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ELECTRIC DRIVE “Shield-Arc Jr.’’—world’s ENGINE DRIVE — 200-amp ““Shield-Arc Jr.”’ COUPLED MODEL— New 200 amp. ‘‘Shield 


most popular low-priced d.c. welder. For a wide The new welder with a multitude of profitable Arc Jr.’’, operating at 1800 r.p.m., for ‘* build- 5 
range of welding and hard-facing applications. uses in shop and field. Weighs less than 900 Ibs., your-own’”’ engine driven or motor-driven welders 4 
Uses as little as Sc worth of power per hour. In occupies floor space of less than 8 sq. ft., is little Complete with Self-Indicating Dual Continuous z 
ratings of 75, 100, 150 and 200 amps. Price more than a yard high. Dependable industrial Control. Lincoln’s large-scale production makes | 
$158 to $243 F.O.B. Cleveland, freight prepaid. type engine. Price $450 F.O.B. Cleveland, this an unusually good buy. Price $235 F.O.B ¢ 

freight prepaid. Cleveland, freight prepaid. : 





Lag 


NOW-—A Complete Line of 


200-AMP. “JUNIORS” 
Yo give you D.C. WELDING az dower cost 


PROFITABLE— Rated 40 to 250 amps. direct current 
gives you advantage of wide range of application 
including speedy welding of all common metals and 
alloys and hard-facing work of all types and sizes. 


EXACT ARC CONTROL—‘“‘Job Selector” and current con- 
trol— both continuous and self-indicating — give you 
the ideal TYPE of arc and arc INTENSITY for every 
job. No guessing. No compromise settings. You get 
the proper setting for highest weld quality and highest 
welding speed every time. 


FOR SUSTAINED WELDING — Non-inflammable insulation 
at proper points permits sustained welding with rela- 
tively large size electrodes for faster work and lower cost. 


ce AS | 


ow 
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Consult The Nearest Lincoln Office Or Mail The Coupon 
For Data On These New Profit-Making Welders 





THE LINCOLN ELECTRIC CO., Dept. CC-658, Cieveland, Ohio 
© 200-amp. Electric Driven ‘‘ Junior.”’ Sal 
0 200 amp. Engine Driven “ Junior." 
0 200 amp. Coupled Model ** Junior.’’ 


Name Position 





Company 





Address 








City State  —s_ 
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Fig. 1—Removal of these 
welded studs, one of many 
applications of flame-goug- 


4 ing, is accomplished in less 
than one-third the time for- 
merly required. Photo 

r (Linde Air Products Co.). 
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Review of major 


1939 developments in the 





Oxy-Acetylene Process 


SK ee 


Ch ear 


* Applications of flame-treating include 

flame-hardening, flame-softening, flame- 

machining, flame-conditioning (deseam- 
ing), descaling, and flame-gouging 


T WAS NOT SO LONG AGO that oxy- 

acetylene developments could be 
readily classified under two general 
headings, “welding” and “cutting.” 
Welding was first of all a repair meth- 
od, while cutting was used for the 
rough shaping of parts or demolition 
of structures. From this the process 
was developed into a precision method 
employing all the refinements of en- 
gineering skill. While welding and 
cutting remain indispensable methods 


t 


or doing the jobs for which they were 
rst developed, recent years have seen 
lieir introduction in many new fields, 
h as flame -treating, and their 
velopment as major production 
cesses. Applications of the flame- 
ating process include such opera- 
ns as flame-hardening, flame-soften- 
flame-machining, flame-condition- 


(deseaming), descaling, and 


iging. In addition even a brief re- 
v ot progress in the welding in- 


dustry must make mention of the 
advances made in mechanized, high- 
speed welding, which are proving of 
great industrial importance. 


New Flame-Treating Operations 

Of the flame-treating operations, de- 
scaling and gouging are the most 
recent, having been announced within 
the past few months, and it is safe to 
say that before many more months 
they will prove just as invaluable to the 
metal worker as the other new tech 
niques. 

Flame-descaling provides an effi- 
cient means for removing the scale 
from blooms, billets, slabs, forgings 
and steel castings by means of spe 
cially designed oxy-acetylene heating 
heads. The process is based on the 
principle that when quick, high-tem- 
perature heating is applied to the scale 
(or oxidé skin) on a piece of cold 
metal, the scale expands and breaks 


away from the base metal, because of 
a differential expansion between the 
scale and the steel. While descaling 
has a number of advantages over other 
cleaning methods, such as pickling, 
sandblasting, and chipping, one of the 
most important is the speed of the 
operation. For example, steel foun- 
dries find that castings can be descaled 
in as little as one-fifth the time re- 
quired by chipping. 

(Gouging, the second of the most re- 
cent oxy-acetylene developments, is to 
metal working what the carpenter's 
chisel is to woodworking. In spite of 
the short time that the process has 
heen tried in the field, it has already 
proved an inexpensive means for per- 
forming in a matter of minutes a wide 
variety of operations formerly requir- 
ing many hours of tedious chipping, 
grinding, and planing. Originally, 
gouging was developed for removing 
metal from the underside of welds, for 
removing weld defects revealed by 
visual or X-ray inspection, and for 
removing temporary tack-welds. The 
immediate success of the gouging 
blowpipe for this type of work soon 
led to its use for a variety of main- 
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Fig. 2—A special multi-flame head speeds mechanized welding of tubing for 
reservoir tubes of shock absorber. Tubing is welded at rate of 12 ft. per min., 
immediately after passing through forming rolls. Photo (Linde Air Products Co.). 


tenance operations, and, more re- 
cently, for the preparation of plate 
edges for welding. The principle of 
the process is based on the fact that 
if a nozzle, designed to deliver a rela- 
tively large jet of oxygen at low veloc- 
ity is properly manipulated, a smooth, 
accurately defined groove can be cut 
or gouged out of the surface of the 
metal. This is essentially what is done 
in conditioning steel when defects are 
removed by the oxy-acetylene deseam- 
ing blowpipe. 


Mechanical Welding 

Keeping in step w ith other spectacu- 
ular developments, the oxy-acetylene 
process has been further consolidating 
its position as a rapid and economical 
means for joining metals. Here, the 
trend has been along lines more ef- 
fective utilization of heat. This has 
resulted in the use of multi-flame tips 
and the mechanization of the motion 
of the blowpipe (torch) with respect 
to the work, particularly in the case of 
repetitive production operations. 

While it is generally conceded that 
the current trend of development in 
high-speed welding is towards mech- 
anization, it may be said that, until 
recently, the inherent flexibility of 
the oxy-acetylene flame paradoxically 
handicapped mechanization of the oxy- 
acetylene process. In other words, be 
cause of this flexibility the oxy-acety 
lene flame has been used almost ex- 
clusively in hand-operated welding 
blowpipes, where flexibility was a pre- 
dominant requirement. Now, how- 
ever, it is becoming more and more 
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evident that mechanization with the 
oxy-acetylene process offers very defi- 
nite possibilities, particularly for a 
large number of sheet metal applica- 
tions. 

Of considerable interest, and per- 
haps as one of the most spectacular 
examples in the field of mechanization, 
is the recent development in tube weld- 
ing. For this operation, increases of 
as much as 300% in the speed of 
welding have been accomplished in 
the last few years. For example, with 
20-gauge material it is now possible 
to weld continuous tubing at a rate of 
50 ft. per min., whereas a few years 
ago a speed of 15 ft. per min. was 
considered much better than average. 

Latest developments also seem to 
indicate a definite trend towards mech- 
anization by the oxy-acetylene process 


Fig. 3—The completed 

tube welds are uniform 

and strong. Photo (Linde 
Air Products Co.). 





in that field of mechanical 
wherein welding rod or ad 
metal is required. This is equally ti 
with respect to both ferrous and not 


led wel 


ferrous metals. Among such develo; 


ments, now either in commercial us¢ 


or nearing commercial introduction, i 
the welding of steel containers whi 
are made up of halves joined witl 
single circumferential weid. The m« 
chanical welding of aluminum be: 
barrels of a similar design also appe 


to be very near to commercial utiliza 


tion. 
Mechanical Bronze-Welding 


Present indications also seem to 1 
veal a very broad field for a 


the oxy-acetylene flame in conjuncti 
with vapor-flux. This principle is aj 
plicable not only to steel, but also 
non-ferrous metals such as Everdu 
and copper, and to copper- and Evert 
dur-clad 
speeds ranging from 6 ft. per min 
20-gauge material to 3 ft. per min 
11-gauge material have been obtain 


materials. Bronze-weldn 


Material as thin as 28 gauge has beet 


~ 


] 


joined successfully by oxy-acetylet 


mechanical welding at speeds of bette: 


than 10 ft. per min. 


» « 


< pplicati l 
of mechanical bronze-welding, using 
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Review of 


developments in 





ANY IMPORTANT new devel- 
opments, which contributed 
to progress of the welding industry, 
were brought out during 1939. These 
new developments will contribute to 
welding progress in two significant 
ways. Some of these developments 
ill (a) broaden the application of 
welding, while others will, (b) facili- 
and simplify use of the process. 
th types of developments will be re- 
ted in important benefits to indus- 
in general, since they will make the 
antages inherent in welding still 
ter. 


W 
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Fig. 1 — Smooth finishing 
weld as made possible by 
a 1939 electrode develop- 
ment. Lowers grinding and 
finishing costs. Photo (Lin- 


coln Electric Co.). 











1939 Arc Welding 


* Improved equipment and electrodes will 
broaden application of welding and also 
facilitate use of the process—New fields 
opened for the carbon arc 


By C. M. TAYLOR 


Vice-President, The Lincoln Electric Co., Cleveland, Ohio 


In the first group (a) of 1939 weld- 
ing developments were: (1) a new 
electrode which makes it possible to 
arc weld stainless steel of 18-8 analy 
sis, commonly known as 18-8 $.M.O., 
thus making available in all applica 
tions for this metal the cost savings 
and other advantages of welding; (2) 
a new electrode which permits build- 
ing up of steel parts and surfaces to 
resist deformation and wear, which 
will greatly reduce maintenance costs 
on equipment of many types; (3) a 
new electrode which makes it possible 
to salvage worn manganese steel parts 


Progress 


of the 11-14% manganese type; (4) 
a new electrode for are welding alloys 
of 70-80% nickel, 11-15% chrome and 
6% iron, thus making available the 
inany benefits of welding in all appli- 
cations for this alloy; (5) a new sur- 
facing material in the form of a fine 
alloyed powder for applying a smooth 
dense hard surface by the carbon arc 
process ; (6) anew 200-amp. are weld- 
ing set for use with belt or direct drive 
in garages, blacksmith shops, commer- 
and industrial 
plants ; (7) anew 150-amp. are welder 
for belt drive where power such as an 
automobile engine, line shafting or an 
electric motor is available. 


cial welding shops 


In the second group (b) of 1939 
welding developments were: (1) a 
new electrode which makes it possible 
to reduce grinding and finishing costs 
of welded products by providing 
smooth finishing beads; (2) a new 
welding rod which improves arc char- 
acteristics and are striking when weld- 
ing with small a-c. transformer type 
are welders ; (3) a procedure, utilizing 
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which im- 
proves welding of galvanized steel by 
greatly reducing disturbance in the 
galvanizing ; (4) a simplified method, 
also involving the carbon arc, of re- 


the carbon are 


] rocess, 


pairing cracked and broken automobile 
fenders and bodies; (5) application 
of engine starting to diesel-driven 
welders, thus assuring quick starts in 
any weather with the type of drive 
which is notable for its economy ; (6) 
a new 200-amp. gasoline engine driven 
welder which greatly facilitates and 
simplifies engine-driven welding by 
virtue of its light weight, small size 
and low cost; (7) further refinements 
and improvements in a system of arc 
control, which make it possible to im- 
prove quality of welding and reduce 
its cost by permitting use of exactly 
the right type and size of are in all 
applications of welding. 

The new 18-8 welding rod makes 
the advantages of are welding avail- 
able in the manufacture, fabrication 
and construction utilizing any one of 
approximately 23 different alloys, 
18-8 S.M.O. 
Products and structures utilizing these 


commonly known as 
steels can now be produced with the 
simplicity and low cost of are welded 
construction, 

Deposits to resist deformation and 
wear, which are provided by the sec- 
ond electrode in (a), have 
a hardness of approximately 20-35 


group 


Rockwell C when applied on straight 
carbon steel and allowed to cool nat- 
urally. The deposit is machineable at 
slow speed and the exact hardness will 
depend upon the rate of cooling and 
the analysis of the steel. Typical ap- 
plications of this metal include: shafts, 
axles, collars, flanges, locomotive and 
tractor parts, agricultural implements, 
vise jaws and other similar equipment. 

Weld metal provided by the elec- 
trode for building up 11-14% man 
ganese steel has a hardness of 5-10 
Rockwell C as deposited and will rap- 
idly cold work to a hardness of 46-52 
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Fig. 2 — Collection of 

galvanized steel parts 

fabricated by means of 

carbon arc welding. 

Photo (Lincoln Electric 
Co.). 


Rockwell C. The structure of the de- 
posit and its wear-resisting qualities 
are equal to those of heat-treated cast 
manganese steel. This new electrode 
possesses alloys which make the weld 
air toughening. 


High-Nickel Electrode 

Metal supplied by the electrode 
for welding 70-80% nickel, 11-15% 
chrome and 6% iron is non-tarnishing. 
Originally introduced into the dairy 
industry, this electrode is being used 
to great advantage in a number of 
different applications in the food in- 
dustries including storage tanks, cool- 
ers and vats; in the canning industry 
and in air- 
plane manufacture for exhaust mani- 
folds, in textile machinery, distilling 
and brewing equipment. The electrode 


for kettles, cookers, etc. 


is effective in all applications where a 
high interior finish, as well as corro- 
sion-resisting properties, are neces- 
sary. 

The fine grained alloyed powder, 
which provides smooth dense hard 
surfaces to resist abrasion, can be ap- 
plied with the carbon are in very thin 
layers if desired. When properly ap- 
plied, this material will provide a coat- 
ing with a hardness of approximately 
54 Rockwell C. The metal develops its 
full hardness as deposited and main- 
tains its hardness and resists scaling 


Fig. 3 — Repairing a 
cracked automobile 
fender by use of carbon 
arc welding. Photo (Lin- 
coln Electric Co.). 





orrosio1 


at high temperatures. ¢ 


sistance compares favorably 
stainless steel. 
The new 200-amp. belted or dire 


driven welder was developed me 


demands of garages, blacksmith shoy 
and other 


welder may be direct coupled to 


installations where tl 
automobile engine or belted to a pow: 
take-off from an engine, or connecte 
by belt to line shafting or electric me 
tor. This unit has a wide range « 
application, which includes light gaug 
metal welding, 
parts, fabrication work of many kind 
hard-surfacing and practically all 
the many profitable applications f 
d-c. are welding. It can be used f 
metals al 
] 


welding practically all 


alloys with either bare or shielded a1 


type electrodes. 
Smooth Finishing Bead 


Developed to minimize first costs 
equipping for are welding, the n 
150-amp. welder can be used in cor 
junction with an engine or electric n 
tor drive. Like the 200-amp. unit, 
can be belted to an automobile engi 
or a power take-off or connected 


line shafting or an electric mot 
Both the 150-amp. and 200-amp. wel 
ers are equipped with Class B (nor 


inflammable) insulation and can 


1 


operated with relatively large size el 


trodes at high amperage _ witho 
danger of burn-out. This allows fast 
sustained welding at lower cost. 

In group (b) of the 1939 weldi: 
developments, the electrode whic! 
duces grinding and finishing costs 
welded products, provides full sl! 
smooth bead wl 


ls on flat 


coverage and a 
making downhand wel 
faces. It can be used with a-c. curré 
or either normal or reverse polarity 
d-c. Because of the smooth welds p1 
vided by this electrode, the worl 

grinding and finishing welds is gr 


repair of cast-iro 
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Fig. 4— Using a new 
200-amp. engine-driven 
arc welder by small 
size, light weight and 
low cost. Photo (Lincoln 
Electric Co.). 


reduced and in many applications en- 
tirely eliminated. 

Troubles, such as poor arc stability 
and difficult re-striking of the are, 
sometimes experienced when welding 
with small low-voltage transformer 
type welders are virtually eliminated 
by the new electrode developed for 
use with this type of welding equip- 
ment. It is a low carbon steel electrode 
with a heavy extruded shielded arc 
It is intended for general 
welding and repair work on light 
gauge sheet steel. It operates well with 
direct current negative polarity. The 
weld metal possesses high strength and 
ductility. 


Sheet Metal Welding 


Use of the carbon are process for 


coating. 


welding galvanized sheet steel opens 
up an entirely new field of profit pos- 
sibilities for sheet metal shops. This 
process provides advantages which 
cannot be obtained by conventional 
procedures, because of the very slight 
disturbance to the galvanizing and the 
high quality of the weld. Also impor- 
tant is the great simplicity of this 
method when compared with less mod- 
ern procedures. Use of the carbon are 
method is increasing rapidly in fabri- 
cation and erection of pipes, duct 
work, stacks, sky-lights and all other 
products and structures made of gal- 
vanized steel, 

Carbon are welding used in con- 
junction with a d-c. welder of motor- 
generator type has further advan- 
tageous application in garages and 
automotive repair shops for repairing 
cracked and broken fenders and 
| 


dies. The advantage in this method 
és In its great simplicity. It requires 


] 
ies 


preparation of work, permits 




















speedy deposit of metal, provides ex- 
cellent bond with quick concentrated 
heat, reduces finishing operations by 
the easy machineability of the weld 
metal and greatly lessens cost of such 
work. Use of the carbon are method 
requires no special skill. Any work- 
man who has ever done any brazing 
and welding can do a first class job 
after moderate practice. 

A decisive advance in diesel design 
for use in driving are welders is a 
new diesel power plant equipped with 
gasoline engine-starting and compar 
ing favorably with conventional gaso 
line engines in size, weight, operating 
speed and cost. The addition of engine- 
starting assures quick easy starts in 
any weather. Reports show that this 
diesel engine welder cuts fuel costs 
33% to 86%. In many cases, total 
savings run as high as 40 cents per 
hour. 

The new light weight 200-amp. gas 
oline engine-driven arc welder affords 


a new experience in moving and han- 
dling engine-driven welding equip- 
ment. It is light enough (only 900 
ibs.), to be wheeled readily by one 
man. Ease of moving and handling 
the unit is further enhanced by its 
small size. It is only 56 in. long, 20% 
in. wide and 37% in. high. The price 
of this unit is so low that it places are 
welding within range of garages, auto- 
motive repair shops, job welders, sheet 
metal contractors, light metal fabri- 
cators and other concerns who can uti- 
lize welding to advantage. 
Independent adjustment of both 
current and voltage on the modern are 
welder eliminates “compromise” set- 
tings, which result in sacrifice of weld- 
ing speed or welding quality. Current 
and voltage may be accurately ad- 
justed to obtain the welding are which 
is exactly right in both type and in- 
tensity for every welding application. 
Adjustments can be made in continu- 
ous steps, as fine or as large as desired. 


A Steady Advance 


These new developments, all pro- 
duced, during the relatively short pe- 
riod of twelve months, bespeak the 
steady progress, which is being made 
in the welding industry. Each year 
sees welding advance. As long as new 
applications for the process are 
brought to light, either by users or 
by manufacturers of welding equip- 
ment, the industry should continue to 
have a bright future. This future is 
assured by the comparatively limited 
extent to which welding is being em- 
ployed today. Statistics show that the 
process is being employed in only ap- 
proximately 20% of its possible appli- 
cations. 











New “Clear-View” tractor is arc welded. “Rush” Hamilton of Oakland, Calif., is the builder of 

this unique looking tractor. He expects to get into quantity production on this model for both 

agricultural and industrial markets. Will be available in sizes ranging from 12 ton to 10 tons. 
Photo (F. Hal Higgins). 
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Electric Welding During 1939 


By R. F. WYER“ 


* The upswing in the shipbuilding in- 
dustry during the past year brought 
about a corresponding demand _ for 
heavy welding equipment, particularly 
of the multiple-operator type. By their 
very nature, multiple-operator sets are 
ideally suited to use in shipyards, be- 
cause in this service the individual op- 
erator’s duty factor is low; the load is 
concentrated ; and space for portable 
welding equipment is at a premium. 

In other fields, an expanded use of 
a-c. welding was particularly notice- 
able. Generally speaking, the trans- 
former-type welder proved to be the 
most popular a-c. equipment, prob- 
ably because of its higher efficiency, 
lower no-load loss, and absence of 
maintenance expense as compared 
with rotating-type apparatus. 


Automatic Welding 

An increase in application of auto- 
matic electric arc-welding heads dur- 
ing 1939 was noteworthy. Improve- 
ments in electrodes for this use and 
the general business improvement 
played an important part in the wider 
demand for such equipment. 

By and large, electrodes were im- 
proved with regard to quality, uni- 
formity, and variety of types avail- 
able. 

In the sphere of d-c. welding, new 
equipments featured improved weld- 
ing characteristics especially in the 
lower amperage ranges. There was a 
marked trend toward simplified con- 
struction and compact control particu- 
larly in the smaller ratings where high- 
speed sets are making their appear- 
ance, 

Among the developments in resist- 
ance welding equipment was a weld 
recorder, an instrument that, if faulty 
voltage or current threatens to spoil 
welds, sounds a warning, locks out the 
equipment, and records the variations 
of electric input. Several important 
spot-welder control devices were also 
developed, and the introduction of 
series capacitors for power-factor cor- 
rection of resistance welding machines 
offered many advantages. A “pointer- 


. 


*Industrial Dept., General Electric Co., Schenec- 
tady, N. Y. 


stop” ammeter and a “pointer-stop” 
voltmeter were also announced. 


Multiple-Operator Equipment 


A redesigned 1,500-amp. constant- 
potential arc-welding set offers more 
compact construction, improved ap- 
pearance, and lighter weight. In addi- 
tion, greater convenience for the op- 
erator has been brought about by 
mounting the control for the motor 
and generator on the base. 

Constant-potential motor-generator 
sets are ideally suited for supplying 
the heavy current demands of modern 
automatic welding and the exacting 
requirements of production hand 
welding by a number of operators. 

These redesigned multiple-operator 
equipments are ordinarily equipped 
with standard d-c. or polyphase a-c. 
motors, but where power-factor im- 
provement is desirable they can be 
supplied with synchronous motors. 


Single-Operator Arc Welders 

Newly introduced was a 300-amp. 
arc welder driven by a 4-cylinder 
diesel engine, with starting engine and 
clutch. The unit is particularly of in- 
terest where a welder is used 2000 hrs. 
or more per year, since a diesel engine 
saves in the neighborhood of 75 per 
cent of the cost of fuel; it requires 
half the volume of fuel, and the fuel 
cost per gallon is also in the neighbor- 
hood of half. To justify the added in- 
vestment with a diesel, however, the 
welder must be used a good part of 
the time. 

A 200-amp. are welder driven by a 
4-cylinder gasoline engine was added. 
It has no self-starter, and has a lower 
price. In this connection it is inter- 
esting to note that some contractors 
insist on a hand-cranked machine, be- 
cause of their experience with bat- 
teries being stolen or replaced with 
old batteries by unauthorized persons. 
The new welder is unusually quiet 
since it is cushioned in rubber, and 
mounted on a fabricated steel base. 
It fits crosswise in a truck body and 
is provided with a lifting eye for easy 
handling. The weight is 1220 lb. 

To extend the range of the 150- 
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amp. arc-welding transformer an 
nounced the previous year, 100- anc 
200-amp. ratings developed 
Small size and weight, and easy op 
erating stepless control for fine ad 
justment of current are featured. 


Electrodes 

Conspicuous in a new line of elec 
trodes for both manual and automatic 
operation is one especially suitable for 
high-speed, single-pass, horizontal 
fillet welding where good appearance 
is a required factor. While primarily 
intended for a-c. welding, this elec 
trode can also be used with d-c. equip- 
ment. Two new plants for the manu- 
facture of electrodes were erected dur- 
ing the year, one at Baltimore, Md., 
and the other at Cleveland, Ohio. 


were 


Prevents Corrosion 

Special liquid preparations were de- 
veloped to meet the need of fabricators 
for materials which, when applied to 
metal to be lap welded, would prevent 
corrosion at the point where the plates 
overlap. They will prevent adhesion 
of weld spatter when applied to parts 
before welding. On lap welds they 
will prevent corrosion at the overlap. 
They will also protect unwelded plates 
in storage and will serve as a base for 
painting. 

Resistance Brazing 

For incandescent carbon resistance 
brazing there was brought out a new 
outfit comprising a low-voltage trans- 
former, control foot switch, brazing 
tongs, and interconnecting cables. The 
newly designed brazing tongs have a 
fixed hinge and only one adjusting 
screw, and are of such small size that 
they are applicable to work in re- 
stricted space. The jaws, of nickel- 
chromium _ alloy have high 
strength at elevated temperatures. The 
copper straps conducting current into 
the jaws and thence to the carbon 
blocks are silver-brazed to the jaws. 


Weld Recorder . 

Particularly advantageous for spot 
welding on aircraft, railway equip- 
ment, and other structures where 
faulty welding would be disastrous, 
a weld recorder, which is a recording 
instrument, warning device, and lock- 
out control. When a variation of ¢ 
electrical input is outside of pre-set 
allowable limits for successful sj 
welding, a bell gives a continuous au 
ble signal, and the weld-initiating ¢ 
cuit is opened automatically, and s' 


steel, 


4 








0 


mn 








sequent welding is prevented until a 
ush button is pressed. Simultane- 
usly, it records on a paper chart the 
iriations of electrical input to the 
‘mary for each weld, compared with 
e predetermined normal, and indi- 
es visually the per cent variation. 
.e weld recorder includes an “am- 
ere-squared-second” recording  in- 
rument, a current transformer with 
taps on the secondary to provide a 
wide range of adjustment, and other 
associated relays and potentiometers. 


Pointer-Stop Ammeter 

For such as welding currents, last- 
ing only a fraction of a second, a 
pointer-stop ammeter was developed, 
consisting of a conventional instru- 
ment with an adjustable stop for the 
pointer added. By adjusting the stop 
to push the pointer up-scale until a 
point is reached where a current pulse 
harely moves the pointer, currents last- 
ing only 3 cycles (1/20 sec.) or more 
can be measured. The new ammeters 
were made available for use with 
either permanently installed current 
transformers or split-core transfor- 
mers, thus permitting measurements 
without cutting conductors. Such in- 
struments provide welder - current 
measurements allowing work to be 
successfully transferred from devel- 
opment shop to production machines, 
or from one machine to another. 
Pointer-stop voltmeters for measur- 
ing voltage dip were also produced. 


Weld Sequence Timers 

For air-operated spot welders there 
was produced a line of sequence tim- 
ers, in which a direct-reading cali- 
brated dial permits adjustment of time 
for each of the timing intervals. The 
timers are suitable for operation on 
110, 220, 440 or 550 volts, 50 or 60 
cycles. In operation, the solenoil valve 
of the timer is energized to create full 
pressure of the electrodes on the 
work. After a time delay, called the 
“squeeze” period, power is applied for 
a predetermined “weld” period, and 
then during a “hold” period, the metal 
is allowed to “freeze” before the elec- 
trodes are lifted. There is then an 
“off” period before the panel repeats. 
Timers to provide for interrupted spot 
welding (repeated applications of cur- 
rent to the weld) were also introduced. 

Electronic Control 

\ combination electronic control for 
resistance welders was made precisely 
sychronous in operation and suitable 


for mounting all available sizes of 
water-cooled ignitron tubes. It is a 
complete electronic timing circuit, suit- 
able for spot, interrupted spot, and 
seam welding. Independently cali- 
brated dials permit selection of pre- 
cise timing required for each current 
flow and each “off” interval, and there 
is a dial to permit selection of the total 
number of current impulses for inter- 
rupted spot welding. 


Ignitron Contactor 

A wider range of current is covered 
in a new line of ignitron contactors, 
introduced the previous year. Such 
contactors were made available for 
currents of 270, 450, 1,250, and 3,500 
r.m.s. amp., when operating on a 20% 
duty cycle, using two of the ignitron 
tubes. An auxiliary panel with the 
contactor provides heat control, or cur- 
rent adjustment by the phase-shifting 


*Root-mean-square current. This is the a-c. value 
which produces the same heating effect per am 
pere as in d-c. circuits. 
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1939 Arc Welding 


By W. W. REDDIE* 


*® Progress in are welding during the 
year has been outstanding, notably in 
the fields of railroad car building, 
shipbuilding and heavy machinery 
construction. This has not been due 
so much to new developments in weld- 
ing machinery, electrodes, and tech- 
nique as to expansion in industries 
named. It is a tribute to weiding man- 
ufacturers collectively that their prod- 
ucts were developed to the point where 
they were ready for the immediate 
service of industry at a time when it 
was essential to increase production 
from a low level to peak proportions, 
literally, almost over night. 

The increase in the use of alternat- 
ing current as a source of welding 
power, using transformer-type weld- 
ers, has been outstanding during the 
year. This has taken two directions, 
first the use of unusually large 
amounts of power for automatic sys- 
tems of welding and secondly the use 
of unusually low welding currents. 

Alternating - current transformer 
type welders have been found to sup- 
ply the need for high current, heavy 


*Welding Division, Westinghouse Elec. & Mfg. 
Co., East Pittsburgh, Pa. 


method. By means of a dial the op- 
erators can select such portion of each 
half-cycle as required to deliver the 
effective r.m.s. current* for good 
welding. The phase-shifting method 
of heat control provides a smooth ad- 
justment from maximum down to ap- 
proximately 20% on 440 volts or 40% 


on 220 volts. 


Power-Factor Correction 

Series capacitors were introduced 
for power-factor correction of resist- 
ance welding machines. Among ad- 
vantages resulting from their use are 
reductions in kva. demand, line regula- 
tion, interference between welders, 
light flicker, disturbance on feeders, 
and power cost by lowering peak de- 
mands. They also permit use of larger 
or of more welders on existing feed- 
ers. The capacitors may be mounted 
indoors or outdoors, on the ceiling, on 
a pillar, or anywhere convenient. Units 
may be built up to any rating to fit 
requirements. 


« 


Progress 


duty welding most efficiently and eco- 
nomically and the development is 
toward 1,000-amp. units. These may 
be operated singly or in parallel; for 
example, some of the largest installa- 
tions use four 1,000-amp. welders, 
with various combinations of single 
and parallel operation to provide cur- 
rent ranges from 200 to 4,800 amp. 
The use of these automatic systems 
has tremendously speeded up welding 
operations in shipbuilding and car- 
building. 

In the field of medium and light 
manual welding operations, improve- 
ments in a-c. electrodes has stimulated 
the use of alternating current. Elec- 
trodes have been improved to the point 
where a-c. welders are readily used 
with current values down to 20 amp. 
with low open-circuit voltages. The 
development of small a-c. welders, 
with a wide variety of types of elec- 
trodes has brought the use of are 


welding within the range of many. 


small welding operations where it was 
previously unjustifiable on account of 
limited requirements. Economy, of 
course, requires that all types of a-c. 
electrodes perform with equal success 
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when used with direct-current arcs. 
The engine-driven 
welding generators in the construc- 


use of diesel 
tion field, for locations where electric 
power is not available, increased dur- 
ing the year. Equal reliability with gas 
engine drive and lower operating costs 
will justify the continuous use of more 
diesel-powered units. 


» 


Transformer type a-c.-welders are 
being used successfully on construc- 
tion work in locations where electric 
power is available. Earlier questions 
as to the adaptability for overhead and 
vertical work in outdoor construction 
have been settled by actual use of the 
machines. 


« 


New Uses Reported for 


Non-Ferrous Alloy Facings 


*® Haynes Stellite Co. new 
uses for cobalt-base and nickel-base 
alloys in 1939 and claim that develop- 
ments indicate a definite trend toward 
standardization by machine tool manu- 
facturers. Wear strips for boring bars 
and other machine shop equipment are 


reports 


now made of the same alloy composi- 
tion as the cutting tools. These alloys 
have also invaded new fields through 
increased hard-facing as a 
means of prolonging life of wearing 
parts of machinery. Corrosion-resist- 
ant nickel-base alloys are being used 


use of 


for making larger and larger equip- 
ment, and technological developments 
leading to easier fabrications have 
been in evidence. 

Standard wear strips, consisting of 
steel bars to which 
resistant, 


is brazed wear- 
cobalt - chromium - tungsten 
alloy, now assure constant accuracy 
and long life for boring, driving, and 
pilot bars used in metal-cutting opera- 
tions. These wear strips are also use- 
ful as wearing plates for jigs and 4x- 
tures, for indexing stops or locks, and 
for permanent gauging surfaces, slid- 
ing T-slot surfaces and other surfaces 
requiring high resistance to abrasive 
wear. 

In a large railroad classification 
yard, this alloy is applied by the oxy- 
acetylene welding process to more 
than 600 parts in a single car-retarder 
unit, and 24 such units have been hard- 
faced there. Car retarders, protected 
from wear by such hard-surfacing, 
have given exceptionally good service 
for 5 yrs., having withstood, without 
noticeable wear, the impact and abra- 
sion of more than 16,000,000 wheels 
in motion. 


The problem of obtaining long-lived 
steam turbine blades has been solved 
by the use of cobalt-chromium-tung- 
sten alloy. When it is considered that 
the tip ends of turbine blades move 
at speeds as high as 750 m.p.h. and 
must withstand the impact of water 
particles condensing in the steam, it is 
obvious that much damage can result. 
One solution has been to use shield- 
ing strips on the blades. These strips 
are made of a composition of cobalt, 
chromium, and tungsten which can be 
rolled and then formed to the proper 
shape. The strips are applied to the 








Welded stainless steel 

kettles, jacketed and 

cork insulated. Photo 

(Leader Iron Works, 
Inc.). 
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turbine blades by Silver soldering 
After many comprehensive tests, thess 
alloy strips have been adopted by tws 
of the largest turbine manufacturers 
and their performance has fully con 
firmed the initial tests and assured the 
use of alloy strips for the purpose. 
The extent to 
valves for high-pressure, high-tem 


which hard-facec 
perature steam have been adopted by 
power plants and other users of stean 
is perhaps best illustrated by a recently 
published statement from one valve 
manufacturer to the effect that in ar 
8-month period this company has pro 
duced a total of 
seating surfaces hard-faced with this 
non-ferrous alloy. 


52.624 valves witl 








A welded, lead-lined head for a refinery 
vessel. Photo (Leader Iron Works, Inc.). 


re 


A welded copper con 
denser. Photo (Leader 
Iron Works, Inc.). 

















An oxy-acetylene torch is 
used in silver brazing of a 
pipe fitting. This is a wide- 
ly used heating method in 
brazing. (Fig. 4 in the au- 
thor’s series of captions.) 


Recent advances 


in low-temperature 





Silver-Alloy Brazing 


fe eR NGS ye ae +r 


* Joint design is important—Advantages of 
pre-placed alloys—Analysis of commonly 
used heating methods—New applications 


By H. A. FOLGNER 


Sales Engineer, Handy & Harman, New York City 


HILE THERE been no 


outstanding 


HAVE 
silver brazing 
alloys introduced during the past year, 
many new uses have been developed 
tor alloys of this type and considerable 
progress has been made in their ap- 
plication and in the various methods 
of obtaining the heat needed to flow 


em 


Remarkable strides have been made 
with alloys of this type in their ap- 
plication to non-ferrous, ferrous and 
lissimilar metals. This has been espe 


cial] the case on production Opera 
tions and the reasons for this expand 
Ing use are traceable mostly to a close 


orough study of individual braz- 
ng problems. 


With 
question to settle is the type of joint 
that suits conditions best. Considerable 


a given job to do, the first 


information has been printed on joint 
designs best suited to silver brazing 
and details are available about the 
different kinds of joints, a few of 
In this 
connection, a point to keep in mind is 


which are shown in Fig. 1. 
that silver brazing alloys should not 
be used as fillers or on V type joints, 
They flow very rapidly into narrow 
openings and the strongest joints are 
always obtained by using small clear 
ances. 

A rapidly growing development is 
the use of preplaced allovs. This prac 
tice is increasing because of the ease 


with which silver alloys can be pro- 
duced in all sizes of wire and thick- 
nesses of sheet. 

\Vhere flat stock or tubular mem- 
hers are to be joined, these brazing 
alloys are being preplaced in the fol- 


lowing forms: 
1. Inserts of thin sheet stock and flat 
washers. 


2. Rings of round wire or other shapes. 
3. Alloys sprayed on surfaces. 


Filed or powdered alloys. 


in + 


Surfaces “tinned” by dipping or other 
methods. 

The forms most widely used are 
sheet, washers and wire rings. When 
alloys are preplaced between flat sur- 
faces, a little pressure helps in obtain- 
ing the best bond. Figure 2 shows a 
typical ring application. 

In making tubular joints the reser 
voir method of preplacing brazing al- 
loys is now being used a good deal. 
reservoirs, 


Outside when used, are 


placed so that the flow of the alloy 
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Fig. 1—A few joint designs for brazing, 
including “how not to do it.” The strong- 
est joints are those with small clearances. 


will be vertically downward, as shown 
at ain Fig. 3. When inside reservoirs 
are used, (see Fig. 3 at b) the flow can 
be in any direction. In tubular joints 
close fitting parts are necessary be- 
cause clearances and capillary action 
control the flow of the alloy. A few 
thousandths of an inch is all the clear- 
ance needed. 

The advantages gained in preplac- 
ing silver brazing alloys are many and 
among the most important are: 

1. Controlled cost per joint without waste 

ir loss of alloy 

2. Assurance that the brazing alloy will 

fill and wet the total joint area. 

3. Temperature control—melting of alloy 
is a definite indication of proper braz- 
ing heat. 


Ir 
mmm AMAA tune” 





Fig. 2—A typical brazing alloy ring applica- 
tion. When pre-placed (as shown) a little pres- 
sure helps in obtaining the best bond. 


4. Better appearance—uniform melting 
and no run-off to mar joints. 
setter, faster heating—operators can 
devote all their attention to it—a big 
advantage in restricted places. 


Methods of 


with 


wn 


heating work to be 
temperature 
brazing alloys have received a great 
deal of attention recently. Improve- 
ments are constantly being made in 


brazed low silver 


heating methods and the one selected 
depends upon such factors as quantity 
[ units, whether the 
work is to be done in the shop or field. 


of work, size of 


Torch Heating 

The most widely used heating meth- 
od is the oxy-acetylene torch. Various 
fuels are available such as city gas 
or natural gas and oxygen, gas and 
air; but oxy-acetylene, because of its 
clean, efficient heat, is by far the most 
widely used. Recent developments of 
multi-flame tips have increased the ef- 
ficiency of gas heating by speeding up 
production and reducing rejects caused 
by poor heating. For brazing heavy 
flanges or other types of massive sec- 
tions, a torch as shown in Fig. 4, has 
multi- 
flame torch for smaller parts is shown 


in Fig. 5. 


heen found satisfactory. A 
Other torches with more 
than two tips are being used satisfac- 
torily where rapid heating is required. 
On one production set-up a_ special 
multi-flame header with six No. 3 tips 
has proved effective. This special tip, 
because of the high heat developed, is 
water cooled to eliminate pre-ignition 
of gases. Single and multi-flame tips 
are available for various combinations 
Where a large number of 
units are to be brazed, specially de- 
signed miulti-flame tips have 
found helpful in providing better and 
faster torch heating. 


of gases. 


been 


Dip Brazing 
This method is used in two different 
the metal bath and the chem- 
ical bath. The metal bath is best suited 


ways: 


to joining comparatively small work 
and is being used successfully in join- 
ing light gauge wires. The chemical 
bath, of late, has received considerable 
attention. This method requires that 
parts be supported in suitable jigs and 
brazing alloys are usually preplaced. 
It's a fast way of heating and, at the 
same time, provides protection from 
the oxidizing effect of the atmosphere. 
Brazing temperatures are readily con- 
trolled. 
still in the development stage and holds 


This method of heating is 


promise on certain types of work. 


30 — THE WELDING ENGINEER — January, 1940 

















Fig. 3—Pre-placed alloy as used in mak- 

ing tubular joint to base plate. Two differ- 

ent schemes are shown. A few thou- 

sandths of an inch clearance is all that is 
needed. 


Equipment similar to that used in salt 
bath annealing and heat treating is 
being used for brazing operations of 
this kind. 

Electrical Methods 


Electrical heating divides into thre 
classifications—arc, induction and r 
sistance. On an increasing number of c 
operations where joints to be made ar E 
medium or small in size, it is a fast, 4 
clean way of heating. 

In arc brazing, heat is obtained from 
an electric arc tl 


formed between the 
base metal and an electrode, or between 


two electrodes. This method at pres 
ent is not used extensively for silver 
alloy brazing. It is, however, being 
applied successfully to the joining of 
light gauge copper with a silver brazing 
alloy as a brazing metal. 

Induction heating is comparativel 
new as a means of heating for brazi1 
The 
required will vary according to th 
volume and kind of work to be dor 
Joints made by this method are usual 
designed with the brazing alloy pr 


operations. type of equipment 


placed. Heating is uniform and read 
ily controlled. It 
where it is desirable to keep the he 
ing localized. Induction equipment @ 
for melting and heat treating has | 
veloped rapidly in recent years. M 

ers of such equipment can help 


works very W 


determining units suited to brazing 
operations. 
Resistance heating has been in 
for many years. Heat is obtained 
passing an electric current through t 
On flat 
work it is very effective and it is us 
considerably. It has also been applic¢ 
f 


area to be brazed. brazi 


to tubular shapes. There are two g 
eral types of resistance heating: 

in which heat is generated in electrodes 
and transferred to the joint by cond 
tion and another where heat is g 
erated in the joint members. The ! 





ee | 
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Fig. 5—How a multi-flame torch is used 
in brazing small parts. 


method is generally known as incan 
descent carbon heating because the 
heat is generated in carbon electrodes. 
Equipment is available in portable and 
stationary types. The brazing alloy is 
generally preplaced, but can be fed by 
hand. This equipment can be used on 
field work, as it 1s made up in portable 
with mounted on 
tongs. In some plants spot welders 


types electrodes 


have been converted for this work, 
using carbon and graphite electrodes, 
though electrodes made from tung- 
sten or other high-resistant alloys can 


be used. 


Transformers with second- 
iry voltages suitable for the electrodes 
used are required. A typical example 
§ such an application is shown in 
Fig. 6, 


~ 


a 





Resistance heating, where heat is 
generated in the joint members, has 
not been so generally used. Joints 
have been made, however, on sheet 
copper, using thin inserts of silver 
brazing alloys without materially af- 
fecting the strength of the metal. 

Furnace heating is growing as a 
means of applying silver brazing al 
loys, where size of work and volume 
are such that purchase of equipment 
of this kind is warranted. Furnaces 
are heated by oil, gas or electricity. 
With this method of heating, 
assemblies are brought above the flow 
point of the brazing alloy. Usually a 
non-oxidizing atmosphere is to be pre- 


entire 


ferred and heating is done as rapidly 
This makes it desirable 
to run furnace temperatures consider- 
ably above the flow point of the braz 


as pe ssible. 


ing alloy and to regulate time in the 
furnace so that parts are not over- 
heated, but stay in the furnace only 
long enough for the brazing alloys to 
flow completely. On large work tem- 
peratures must be lowered nearer the 
flow point of the alloy, due to the 
length of time work must be kept in 
the furnace to heat thoroughly. Braz- 
ing alloys are usually preplaced and 
even though the atmosphere is non 
oxidizing, a little flux helps the flow 
of alloy. Furnaces of many types and 
sizes are available. 


New Applications 
There has been considerable devel- 
opment in the application of silver 


brazing alloys to cutting tools. An 


: 


Fig. 6 — Typical exam- 
ple of electrical resist- 
ance brazing, carbon, 
/ tungsten or other high- 
resistant alloys can be 

used. 


: ~ 





Fig. 7—Several types of brazed bus-bar 
applications. There is no greater voltage 
drop in the joint than in the metal. 


alloy* is now widely used for joining 
cemented carbide tips to tool shanks. 
Inserts of this alloy are usually placed 
between the tip and the tool holder. 
\ low temperature flux is used. The 
operation is a simple one that can be 
done in any shop equipped with a torch 
for heating. Where the number of 
tools to be brazed is large, furnace 
heating is also being used. The tips 
are generally wired in place. 

Another development of the year 
has been the increased use of silver 
brazing alloys on electrical bus-bar 
systems. On this work a low tem- 
perature alloy,’ joins the copper to 
copper without any greater voltage 
drop in the joint than in the metal. It 
also eliminates the need of servicing 
to remove oxides from joints and, due 
to the high strength of the joint, re- 
duces the amount of copper required. 
igure 7 shows several types of appli- 
cations. This alloy is now being used 
to make ground connections in power 
plants and its use in electrical work 
generally has increased considerably, 
especially in making of reliable con- 
*Easy-Flo N (1) Sil-Fos. 
Continued on page 34) 
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Analysis of 


fundamental factors 


Fig. 4—Size of test block 
used in comparing hard- 
ness of overlays welded to 
mild steel—({2) Welded on 
overlay (3) Brinell impres- 
sion in center (4) Mild steel 





test block. 











Hard-Facing Technique 


* Part 2—Results of tests made to determine 
variation in hardness of facing with method 
of application — Ferrous alloy and non- 


ferrous alloy specimens were tested 


By T. B. JEFFERSON 


Engineer, Marine Design Section, Chief of Engineers, War Department, Washington, D. C. 


HE USE OF HARD-FACING has 

given rise to the question as to 
which welding process will produce the 
hardest deposit. In Part I* we learned 
that, due to inherent metallurgical 
characteristics, the hardest deposits 
were those of the diamond substitute 
hard-facing materials followed by the 
ferrous alloy and the non-ferrous al- 
loy materials. It was also pointed out 
that the diamond substitute materials 
were embedded in the base metal, but 
otherwise unchanged when deposited. 
lor this reason the method of appli- 
cation has little effect upon the hard- 
ness of the diamond substitute deposit ; 
lowever, it has been found that the 
different methods of application result 
ina wide variance in the ultimate hard- 
ness of the ferrous alloy and non-fer- 


*Part 1 was published in the December, 1939 issue, 
pages 37-39, 


rous alloy hard-facing materials. To 
actually determine effects of method 
of application upon ultimate hardness 
of a deposit it was decided to test a 
number of specimen deposits of hard- 
facing material of the ferrous alloy 
and non-ferrous alloy groups. 

To insure that the results of these 
tests and subsequent tests on hard- 
facing materials, which will be de- 
scribed later, would be unaffected by 
base metal dilution all overlays were 
made on uniform base metal blocks. In 
this manner dilution would be uniform 
in all cases and consequently would not 
affect the results. These test blocks 
were 2 in. x 2 in. x 1 in. pieces, Fig. 4, 
which had been sawed from a 1 in. x 
2 in. hot-rolled mild steel bar. 

The chemical and physical charac- 
teristics of this bar were as follows: 
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Chemical Analysis: 


Carbon 0.18% 
Manganese 0.45% 
Silicon .. 0.07% 
Phosphorus 0.04% 
Sulfur 0.05% 
Physical Properties : 

Yield Point 29,900 ps 

Tensile Strength 60,440 psi 
Elongation 31.2¢ 

Reduction in Area 55.0% 


Brinell Hardness Number....120 B.H.N 

Inasmuch as all of the test blocks 
were obtained from the same steel bai 
it can be considered that all hard metal 
depositions were made on the same 
base metal blocks. Similarly, it can be 
assumed that the ultimate hardness o! 
the deposit has not been affected to 
any noticeable extent by the base meta! 
Prior to depositing the hard-facins 
materials on the test blocks, each bloc! 
was cleaned by grinding. In this man 
ner all of the loose scale, rust an 
other foreign particles were remov 
from the surface to be welded. 

In the depositing of hard-facing ma 
terials, special welding procedures a1 
required to insure satisfactory results 
There must be good fusion betwee! 
base metal and overlay ; yet the pene 
tration during deposition must not 
so deep as to cause a mixing of the tw 














a 


(hae ee 








aterials. Likewise, extreme care 
ust be exercised to avoid blowholes, 
1s pockets, slag inclusions and simi- 
r conditions which will have a detri- 
ntal effect on the overlay. 
n the preparation of the metallic 
specimens both bare and coated 
16 in. hard-facing electrodes were 
sed. They were deposited in accord- 
ce with their manufacturers’ recom- 
ended current, voltage and polarity. 
lhe weld beads were run with the elec- 
trode held at an angle of approxi- 
mately 30 deg. from vertical and about 
e normal angle against the direction 
f welding. Deposition was made with 
the weaving motion customarily used 
in flat welding. The speed of travel 
was just fast enough to keep the slag 
from getting ahead of the are. Dur- 
ing the test care was taken to float all 
of the slag from the molten metal to 
prevent slag inclusions. 


Oxy-Acetyliene Technique 

The application of hard-facing ma- 
terials by the oxy-acetylene process 
also requires special technique. The 
first step in the application is the heat- 
ing of the base metal until it is molten. 
Then using a carburizing flame, with 
the excess acetylene streamers approx- 
imately twice the length of the inner 
cone, place the rod directly into the 
molten pool and begin the application. 
Both the rod and the flame should be 
held at angles approximately 45 deg. 
from vertical. The rod should be 
worked ahead of the flame. During 
the application the torch should be 
moved in semi-circles, so that the flame 
in addition to depositing the rod and 
melting the base metal is also preheat- 
ing an area ahead of the deposit. Suf- 
ficient heat must be used to insure a 
good bond and the rod should be kept 
well back into the crater at all times. 

The carbon are specimens were pre- 
pared in a manner similar to that used 
in preparation of metallic arc speci- 
mens. In this application the carbon 
rod which is affixed in the electrode 
holder is held at an angle of approxi- 
mately 30 deg. from vertical. The 
hard-facing rod is fed into the are 
at an angle of about 60 deg. from 


vertical. 


The usual weaving motion 

used in flat position welding is used 

hroughout the procedure. 

(he hardness of various specimens 
determined by means of the 

ell test. This means of determin- 


he hardness came into common 
soon after its introduction by the 


Swedish engineer, J. A. Brinell', in 
1900. In this test the hardness of a 
material is determined by its ability to 
resist penetration of a small steel ball. 


Definition of Hardness 

Before becoming too deeply en- 
grossed in results of numerous tests 
that have been undertaken in prepara- 
tion of this material, it may be well to 
consider for a moment the subject of 
hardness. Hardness is defined by Wil- 
liams* of Amherst College, as the abil- 
ity of one body to penetrate another. 
It is not believed however that this can 
be considered as an absolutely true 
definition for hardness in all cases. 
Barcus* that : 
“Hardness, aside from its practical 
importance, is one of the most remark- 
able properties of solid matter. This 
is shown at once by the difficulties 
which have been encountered in the 


For example, states 


endeavor to arrive at an accurate in- 
terpretation of it. Indeed, the at- 
tempts to solve questions relating to 
hardness are of very great variety, and 
are exceptionally numerous. They 
have in a measure led to some inter- 
esting results; but the subject in its 
broader aspects has not been attacked 
with success, nor has a rigorous defi- 


Brinell, 1900, Communications Congres In- 


ty. A 
ternational des Methodes d’Essai des Materiaux 


Construction, Paris, Volume 2, pages 83-94, 


-S. R. Williams, January. 1937, Hardness and 
Hardness Measurements. Instruments, pages 12- 
14 

C. Barcus, 1891, On the Absolute Measurement 


of Hardness. Smithsonian Report, Miscellaneous 


nition of hardness been established.” 
\Vhile this statement was made nearly 
50 years ago, physicists and engineers 
are still searching for a means of de- 
termining “absolute hardness.” For 
this reason the hardness values ob- 
tained in the tests contained in this 
series should be considered as relative 
hardness of the hard-facing materials 
involved. 

Two hard-facing rods of commer- 
cial manufacture ; one from the ferrous 
alloy group and the other from the 
non-ferrous group, were used in this 
test to determine if the method of ap- 
plication had any effect upon hardness 
of deposited hard metal. This series 
of tests were designed to serve as a 
preliminary study and forms a basis of 
the entire series to be covered in “Hard 
Facing Technique.” The specimens in 
this series were prepared by depositing 
hard-facing on standard test blocks by 
the following welding methods: (1) 
Metallic are process, (2) oxy-acety- 
lene process and (3) carbon are proc- 
ess. The series was divided into two 
sets of specimens; one in which the 
overlays were made on blocks which 
were at room temperature, while the 
other set of blocks were held at a 
cherry red heat (about 1500 deg. F.) 
during application of hard metal. Re- 
sults of these tests are given in Tables 
2 and 3, and pictured graphically in 
Fig. 5 


yr. J 


x 


Those specimens produced by the 
oxy-acetylene process of welding were 
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TABLE 2—Effects of Methods of Application Upon Hardness. (Cold Test Block Specimen) 





Specimen 


No. Type of Specimen 
100 Single Bead Metallic Arc Deposit 
101 ss ~ ‘ ‘5 “ 
102 5: . ss £3 yi 
103 : - “i 
104 Ld “ “ “ o 
105 “ “ “ “ 
Average 
106 Single Bead Carbon Are Deposit 
107 5% 7 ~ = 
108 . ¥ Ks = si 
109 «“ “ 4 +“ ‘ 
110 “ _ me 4 x 
111 “ “ “ “ Lad 
Average 
112 Oxy-Acetylene Deposit 
113 ™ * 
114 14 
115 
116 
117 
Average 


Brinell 
Number 


444 
477 
444 
415 
444 


Remarks 





Ferrous Alloy 


Non-Ferrous Alloy 
“ “ “ 


Ferrous Alloy Straight Pol. 
341 2 = 


Non-Ferrous 


Reverse 
Straight “ 


“ce 


444 es 


Ferrous 


“ 


578 “ i 


Alloy 


Non-Ferrous Alloy 


514 = 





TABLE 3—Effects of Methods of Application 


Upon Hardness. (Hot Test Block Specimen) 





Specimen 


No. Type of Specimen 
201 Single Bead Metallic Arc Deposit... 
202 ws a bi - “ 
203 “2 e " = " 
04 a ‘s «“ “ ‘ 
Average 
205 Single Bead Carbon Arc Deposit 
206 oy ee 
207 - ei ys > 
208 . 7 a 7 “4 
III acucoss\astisesvotaniadbdoblindtiabdhieriaas 
209 Oxy-Acetylene Deposit....... 
210 i “ “ y 
211 “ F ” 
212 rs . “ 
Average 


Brinell 
Number Remarks 





601 Ferrous Alloy 
601 ? =i 


477 Non-Ferrous Alloy 

477 us . i 

539 

477‘ Ferrous Alloy Straight Pol. 
429 ‘s : 7 " 
415 él Reverse 
415 “ “ “ “ 
434 

601 Ferrous Alloy 

627 “ “ 

578 % = 

601 ™ * 

602 





welding material or temperature of 
base metal. Average hardness of speci- 
mens deposited by the oxy-acetyene 
process was increased 39 Brinell points 
by overlaying the hard-facing material 
on preheated base metal. 

It was found that the next in hard- 
ness to the oxy-acetylene specimens 
were those produced by the metallic 
are process. The ferrous alloy depos- 
its on the “red hot” base metal were 
the hardest (601 Brinell). Likewise 
the ferrous alloy specimens averaged 
124 Brinell points higher in hardness 
than the non-ferrous alloy specimens. 

The specimens made by the carbon 
are process were the poorest with re- 
gards to hardness of deposit. None of 


these specimens exhibited hardness 
comparable to that produced by either 
the oxy-acetylene or the metallic arc 
It will also be noted that 
carbon are specimens having the hard- 
facing deposited by straight polarity 
were harder than those obtained when 
using reverse polarity. This was at- 
tributed to the fact that when using 
reverse polarity the flow of current is 
from the carbon electrode to the base 
metal, resulting in a serious dilution of 
the hard-facing deposit by the base 
metal. 


processes. 


The results of this series of tests 
indicate that hard-facing materials 
deposited by the oxy-acetylene method 
will show higher hardness characteris- 
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tics than might be obtained by the us 
of either the metallic arc or carbon ar 
processes. It is not believed that thes: 
results can be considered conclusiy: 
in view of the small number of speci 

mens obtained. It can be definitel 

concluded, however, that : 

1. Hard-facing materials deposited 
on surfaces which have been preheate 
will be harder than those made on cold 
base metal surfaces. 

2. Deposits of hard-facing made by 
either the oxy-acetylene or the metallic 
arc welding processes will exhibit 
higher hardness properties than those 
made by the carbon arc process. 

3. The metallic are process is most 
satisfactory from standpoint of speed 
of deposition of metal. 

In the third article of this series 
there will be shown the effect of the 
acetylene flame upon hardness of de- 
posit of hard-facing materials. 

» « 
SILVER-ALLOY BRAZING 


(Continued from page 31) 


nections to lugs, leads and taps of all 
kinds. : 

Silver brazing alloys have 
shown a healthy growth in joining al 
loys such as stainless steel, beryllium 
copper, aluminum bronze and K 
Monel. These metals are being joined 
with a low temperature brazing alloy* 
which flows freely at 1175 deg. F. and 
which is also being used to joint dis 
similar metals. 

With the use of silver alloy brazing 
expanding rapidly, it can be said that 
there are possible uses for these alloys 
wherever there is metal to join. While 
refrigeration, air conditioning and 
electrical work still comprise the larg- 
est uses, miscellaneous applications on 
a wide variety of equipment are grow- 
ing fast. For example, the past year 
has seen a number of applications 
started in the automotive industry, 
where these alloys are being used in 
making oil filters, gear shift levers, 
frames for no draft ventilation, radi- [J 
ator grilles, etc. Among many other 
applications, oil coolers and spark 
plugs are being silver brazed for ai 


also 


a 





plane service. Silver brazing alloys JJ 
are doing a neat, economical job for §& 
makers of metal furniture and kitchen J 
utensils. Hard-faced valve seat it H 
serts are being brazed in valve bodi . 
and large quantities of pipe and fittings 

are being brazed with silver alloys Fs 
marine work. a 


*Easy-Flo. 
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Arc welding 


economies made possible by 


Fig. 1—Function of this 
earth-moving “Angledozer” 
(mounted on a tractor) de- 
pends upon the curved 
lines and irregular shaped 
parts which are made prac- 
tical by mechanical flame- 
cutting of steel plate. 





1Machine Flame- Cutting 


Hee tH 


Cael Lia 


*% Permits greater freedom of design— 


Streamlining of parts permits better func- 


tional design—Production is speeded up 


using flame-cut parts 


By ELMER E. ISGREN and WALTER J. BROOKING 


Plant Superintendent and Member of Engineering Department, respectively, of 
R. G. Le Tourneau Inc., Peoria, Ill. 


NE OF THE MOST important 
servants of arc welding, as it 

is known and applied today, is the me 
chanical flame-cutting process. Much 
of the great freedom of design which 
the arc welded method of 
fabrication is the direct result of the 
ability to cut pieces of almost any size 
nd shape from standard rolled steel 
plate, with mechanically - controlled 
guided oxy-acetylene cutting 


attends 


hes. 

he streamlined curves of today’s 

t progressive machine designs, il- 
ited by the earth-moving “ Angle- 
‘ which mounted on a tractor as 
n in Fig. 1 would be practically 


impossible to achieve without some 
economical and practical means of cut- 
ting the curved plates and odd-shaped 
members which actually determine the 
form and lines of the machine. Figure 
2 isa phantom diagram of the “Angle- 





dozer” shown in Fig. 1, seen from a 
different angle, with all of the parts 
which were mechanically flame-cut 
shown in black. This clearly demon- 
strates how the flame-cut plates actu- 
ally form the outline of the machine 
and therefore largely control the out- 
line of the structures which make up 
the complete assembly. The smooth, 
easy-flowing lines of the different 
members combine a maximum effec- 
tiveness in the function of the ma- 
chine with the most compact, strong- 
est, most rigid and lightest design 
known in the manufacture of modern 
machinery. 

The are- welded earth - moving 
scraper and tractor shown in Fig. 3 


Fig. 2 — Phantom dia- 
gram of machine in Fig. 
1 showing in black 
every part which was 
flame-cut. 
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Fig. 3—Without me- 
chanical flame-cutting 
the economical produc- 








Fig. 4—An earth and 

rock ripping “Rooter.” 

The main body is of 1 

in. steel plate. All ir- 

regular parts were me- 

chanically flame-cut to 
shape. 





further illustrates the freedom of the 
designer to make machinery which 
embodies the greatest functional value 
with the least material by the flame 
cut and are-welded process. The en 
tire machine, consisting of the cable 
controlled 18-yard capacity scraper, 
the tractor (excepting the motor ), and 
the power control unit is a regular 
product made on a production basis 
from standard rolled sheets, plates and 
bars flame-cut, sawed, 
sheared, formed or shaped and then 
unified by are welding. There are no 


which are 


castings in the entire unit except for 
the motor (which is purchased as a 
unit). 

The exacting demands of duplica- 
tion and accuracy of reproduction in- 
volved in the manufacture of such 
machines are met economically by the 
mechanical flame-cutter. For the large, 
curved plates so evident in the above 
design, the flame shape-cutting ma- 
chine is very practical. By using a 
templet which can be set up in a short 
time, shapes may be cut from plate, 


Agi 
aa: 
aA 

ae 


tion of machines like 
these would be impos- 
sible. 





Fig. 5—Plates from 20 

gauge to 10 in. thick 

can be flame-cut me- 
chanically. 


one to four at a time, in as large a 
quantity as is desired. Each is essen- 
tially an exact duplicate of the other. 
The flame-cut sufficiently 
smooth and clean to fit accurately and 
can be welded without further process- 


edge is 


ing, a thing which is impossible to do 
economically by any other method or 
machine. 


The precision required in 
cutting many of the gears and the 
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smaller of the 
control unit or scraper can be achiey 
nicely with the mechanical flame- 
ter. Machinable tolerances can be he 
regularly if the templets, machine a 
workman's care are all properly 
plied to the job. 


parts tractor, pow 


Saves Production Time 
Another very important contrib 
tion of mechanical flame-cutting to t 
arc welded fabrication process is 
speed with which parts may be « 
from plate as compared to any ot! 
means. Figure 4 shows an arc weld 
heavy duty “Rooter” used for rij 


11 
| 
I 


| 
up earth and rock. This machine w 
laid out and drawn in the engineeri: 
department, the parts cut and weld 
together, the machine assembled a 
painted and was being tested, all wit 
in the short period of less than tv 
weeks. The number of curved ai 
odd-shaped parts which can be se 
readily indicate the part the mecha 
ical flame-cutter played in the qu 
development of this experimental 
chine. Many parts were simply d1 
and then traced 
froma temporary templet 
The 


shape-cutters makes it readily ad 


with a shape-cutt 


wide range of capacity 

able to almost any are welded fabri 
tion which uses steel plate. Figure 
shows a cap plate cut from '% in. st 
plate, a “Rooter” shank cut from 2 
in. plate and a universal | 
from 4 in. plate. The actual limits 
the capacity of the machine ts less t! 
4 in. on the thin limit to over 10 
thick. The cut made by a flame-cutti 
machine, Fig. 6, was through a 10 it 
18 in. billet. Pieces as thin as 20 gau 
have been flame-cut by stack cutting 


lank 


placing many plates one on top of 

others, clamping them together ar 
flame-cutting them. 
the cutting of the small cap plat 


Figure 7 shi 


Fig. 6 — Smooth, accu 
rate cutting of thick 
plate is demonstrated by 
the flame-cut face of this 
10 in. x 18 in. billet 
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Fig. 7—Stack cutting of irregular shaped parts from thin p'‘ates. 


shown in Fig. 5. Thirteen \% in. plates 
are clamped together, tack welded, and 
cut as if they were one plate. Parts 
may be flame-cut whose dimensions 
range from only a few inches up to 
96 by 360 in. 

The adaptability of flame-cutting as 
an economical, quick means of pro- 
ducing special parts such as the sprock- 
ets cut from the templets shown in 
Fig. Sis often very important as a time 
and money saver. Such parts could 
be blanked out of plate, but a great 
number of the parts could be flame-cut 
for the cost of a blanking die. The 
blanking out of parts with a press is 
naturally limited to the ratio of press 
capacity and plate thickness and it re- 
quires heavier presses than many man- 
ufacturers have available. 

ligure 9 illustrates application of 
flame-cutting to parts which are ir- 
regular and are formed or shaped 
after cutting. Many parts could be 
made from bar stock and fabricated 
by the building up of parts sheared or 
sawed from bar stock, but the savings 
made by flame-cutting an irregular 
shape from plate and pressing it to 
e desired form often eliminates 
enough welding to make it a profitable 


OCeSS 


Mechanical Flame-Cutters 


ere are three general types of 
echanical flame - cutters, each of 
which is designed and more or less 
limited to a certain class of 
They are: (a) the portable (or trac- 
tor) flame-cutter, (b) the magnetic 
type flame-cutter, and (c) the mul- 


1 
i} 
h 


} 


work. 





Fig. 8—Parts cut from steel plate to make 
an emergency repair 





Fig. 10—A portable 
flame-cutter on the job. 


tiple-flame shape-cutting machine, The 

function and application of each type 

of machine is as follows: 

\. Portable (or 
Cutter. 

\ portable flame-cutter such as is 
shown in Fig. 10 is readily adapted to 
long flame-ripping jobs where a long 
cut on a straight line is necessary. It 
operates on a rail for such jobs, and 
las the advantage of a mechanical reg- 
ularity of cut and uniformity of pro- 
duction. Long bevelled members and 
long scarf cuts for welding can be 
made in the same manner as a long 
straight cut by tlting the torch of the 
tractor flame-cutter to the desired 


Flame- 


Tractor ) 


angle. 

The other general use for the porta- 
ble machine is that of making small, 
localized cuts, (either along straight 
lines or with a radius rod) on heavy 
plates. The small machine can be 
taken to the large, thick plate, such as 
the 2% in. x 20 in. x 99 in. plate as 
shown in Fig. 10. The cut can be made 
without removing and transporting the 
whole plate to the cutting machine, and 
then having to rehaul and repile the 
plates after the small piece of the de- 
sired shape is removed. 

) 


(Part 2 will be published in the February, 
1940 issue.) 


Fig. 9— Parts cut for 
pressing or shaping. 
The bowl was a 38 in. 
disk cut from 12 in. 
plate and pressed hot. 
The other parts are ir- 
regular shapes cut from 
% in. plate. 
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Fig. 1—Etched sections of 
spot welds through various 
thicknesses of steel plate. 
ranging from ¥ in. to | in. 
Photo (General Electric Co.). 


A condensed 


review of 


Resistance Welding Progress | 


% Accurate control of current is very im- 


portant—Low-inertia of movable heads 


an advantage where material has short 


plastic range—Longer electrode life with 


interrupted spot welding 


By R. T. GILLETTE“ 


Engineer, Works Laboratory, General Electric Co., Schenectady, N. Y. 


HILE RESISTANCE WELDING 

is over 50 years old, more 
progress has been made in the last 5 
or 6 years than in the rest of its life 
in placing welding on an accurate sci- 
entific basis where it belongs, but a 
tremendous amount of work still re- 
mains to be done to secure and tabu- 
late the accurate welding data so much 
needed at present. 

The control of early welding equip- 
ment was all manual. It was soon rec- 
ognized that this type of control was 
inadequate, particularly for the shorter 
time required to make welds as pro- 
duction speeds increased. The timing 
of current as applied manually was 
very erratic and inconsistent. Perhaps 
one of the earliest controls was the 
follow-through switch used, both on 
manual and mechanically - operated 
machines. This was inaccurate and 
*This review is a digest of the author’s paper read 


at the last annual meeting of the American Weld- 
ing Society. 


gave considerable trouble due to non- 
synchronous switching and _ variable 
timing, and was superseded by the cam 
limit-switch contactor type of control. 
This was an improvement over earlier 
types of control and is still used ex- 
tensively. 

At about the same time various 
types of interrupters were used for 
seam welding, including mechanically- 
driven flapper switches, water pot in- 
terrupters and contactors driven by 
synchronous motors. There was a 
gradual improvement in this type of 
control, but there was still consider- 
able difficulty in gettin’ consistent first 
quality welds, particularly on non- 
ferrous metals and alloys, aluminum, 
stainless steel and combinations of 
dissimilar metals. 

At this time the electronic or vacuum 
tube controls appeared with their at- 
tendant accuracy in timing which is as 
accurate as the frequency of the cir- 
cuit in which they are used. They also 
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close the circuit at the proper point o1 


the voltage wave to eliminate transient J 


conditions, are arranged to give infinit 
steps of heat regulation by the phas« 
shift control method, act as interrupte: 
for seam welding and intermittent sean 
welding, and are used for interrupt 
spot welding which will be discuss 


is the most consistent control now 


‘ 
in more detail. The electronic contt 7 
i 


available for resistance welding. It i 
sturdy, noiseless in operation and sit 
ple to use. This control has been « 
of the most important factors in 
development of a great many welding 
jobs which were formerly considet 
difficult or impossible. 

While the original cost of electro1 
control may be higher than the cost 
some other types of control, its low 
electrode maintenance cost, noisel¢ 
operation, accuracy, flexibility, s 
chronous switching and the extrem 
low rejection of parts due to fau 
welding more than justifies the diff 
ence in original cost. 

Electronic controls must be s 
chronous in operation, incorporat! 
tubes to control and time the wel 
primary current, to be assured of 
the advantages of this type of conti 
Non - synchronous electronic tim 











which control a contactor do not s! = 


any improvement in quality of wel: 
lower electrode maintenance over | 











cam-operated 





limit-switch contactor 


control. 


lgnitron tubes which are essentially 


Fig. 2—A high produc- 
tion seam welding set- 
up using 4 rolls for 
intermittent seam weld- 
ing of stainless steel 
evaporator used on G.E. 
refr.gerator. Welded un- 
der water for quick dis- 
sipation of heat. 





They are built like and operate as con- 
any machine tool and 
should be cared for and considered as 


sistently as 


«a machine tool. 





the weld. The time left for pushing 
metal together in short time welding 
('2 cycle or less), after the metal has 
heated to the welding point, may be in 
the range of 1/500 to 1/750 of a 
second. If the pressure follow-up is 
too slow, burned work and high elec- 
trode consumption will result. 
\nother type of spot welding equip- 
ment is known as multimatic, speed 
matic, hydromatic or ultra - speed. 
These are made for a specific job and 
weld a complete assembly with one 
handling. They may be equipped with 
as many as 150 spot welding points or 
stations. An assembly to be welded 
is clamped to the fixtures of a machine 
of this type and one or more of several 
types of welding may be used. All 
electrodes may be brought in contact 
under air, spring, or hydraulic pres- 
sure and the secondary current com- 
mutated from one pair of series or 
multiple electrodes to the other. This 
commutating is done with the current 
shut off and is only switched on while 
the commutating device is on one. con- 
tact segment. The actual timing and 
switching is usually done with an elec 


on single-pole electronic contactors may st ‘ 
ti Rie, . tronic control. These machines may 
nt § be used to control the primary current \nother factor that has quite ser : 
. i EMRE “ oe, also have several transformers in op 
ite z of a resistance welder, but there is no ously affected spot welding ts the in ; 
s Ss," : : soe : . eration at one time. 
e- § synchronous timing included. No ex-_ ertia of the moving element or head, sang ‘ ' 
rer ternal power is required as the tubes electrode and lead assembly. In mak- dg st equipment welds a com 
im &§ pass current when two terminals are ing a spot weld, pressure is applied plete assem ily ange mt 1s rigidly 
ed shorted through a 3-amp. control through the moving element, then cur a toa fixture. This reduces any 
° ‘ . . - ct - - ¢ y > ¢ 
“i switch which may be a limit or other rent is switched on and as the metal  “'Stortion ot misalignment to L min 
rol type of switch, cam, air or otherwise softens to the welding temperature,  ''™- This type of welding oe? 
W operated from the welding machine. the pressure on the electrodes must ment may be constructed in an unlim 
is Current flow ceases when the control press the metal together to complete ited number of forms and combina 
m- switch is opened. the weld. ~— 
me "he advantages over other types of When welding in very short time, Interrupted Spot Welding 
the contactors are: particularly when welding a material When spot welding heavy material 
ng 1. No moving parts. of short plastic range, the time avail ranging from 3/16 to 1 in.,a great deal 
red an ‘ , alit. aceelocuin: tls ‘ Meaten f trouble was experienced in electrode 
2. Will operate 1800 times per min. able to accelerate the moving ¢ lem nt of troub 1S x! erience lin Moran 
: ¢ . Tr reryv ¥ ac ? IMamtenance, when a c ous 
| is easily as once per min. ofa welder is very short. This { ctor aintenance, when a continu us flow 
nic , is recognized and. efforts are being of current was used. To correct this 
, 3. Operates months without atten- , 12, . . 
ol : ; made to keep the moving parts as light condition the interrupted method of 
j lion; nO moving contacts to clean or ; 0. ~: . m™.: 
ver & ; as possible and retain a sufficient spot welding was developed. This 
eplace. = 5 are ° ° 
ess amount of copper to carry current to consists of bringing the electrodes in 
* +. Current flow always ceases at the 
“al point on the current wave. 
ery ‘ oe 
ity & When used with a non-synchronous —~ 
* ¥ mer the welds will probably be no ener 
i i than those made with a mag- ce - 
‘ ! contactor. Synchronous timing rte 8 — 
ing , quired for improved welds, im- a ae in 
sd : d electrode life and accuracy of we — 
1] ntrol factors. —— = 
= , feasts = 
Spot Welding “pan ; 
1eTS —— ~ 
OW ent developments in spot weld- —— - 
lipment give us motor-driven, . 
t} hydraulically - operated spot 
é " s which are really machine tools. Fig. 3—Refrigerator condenser fabricated by resistance welding. For a G.E. Type CF machine. 
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contact under pressure in the regular 
manner, then applying current in a 
series of impulses rather than continu- 
ously. A typical welding procedure 
might consist of 10 cycles on and 5 
cycles off, repeated 10 times for a cer- 
tain thickness of material for a certain 
job. The interruption of current al- 
lows a welding temperature to be built 
up in the weld without excessive heat 
in electrodes or surface of work piece. 
To take advantage of the interrupted 
method of welding, adequate water 
cooling of electrodes must be used. 
The electrode life is greatly lengthened 
by using this method. No definite 
figures are available but 100 to 1 ratio 
seems very conservative. 

The interrupted method also gives 
much better heat distribution on heavy 
material, allows time for good forging 
action on the weld and if burning or 
spitting starts, the current interrup- 
tion stops it and the next current im- 
pulse does not start it again. An an- 
nealing cycle can also be arranged by 
this method which is sometimes of 
advantage on alloy steels. 

\s an example, we might make a 
weld with 10 impulses of power, 6 
cycles on and 2 cycles off, then after 
a dwell of 20 cycles off, one more im- 
pulse of 6 cycles may be used as an 
anneal or heat-treating application. 
Synchronous electronic control is of 
particular value in interrupted spot 
welding. This process can be made 
fully automatic, and at the same time, 
transients in welding current will be 
avoided which might build up current 
of two or three times normal value. 


Seam Welding 
There has been a very rapid devel- 
opment in seam welding technique and 
equipment in the last few months. 
While there is still a very definite need 
for the old standard seam welder with 
a wheel top and bottom, they are being 


Fig. 4 — Examples of 

seam welding two 

pieces of dissimilar 

thicknesses. Specimens 

were tested to failure 

under hydrostatic pres- 
sure. 


replaced on jobs where large produc- 
tion and design of parts permits by 
multiple-wheel welders using the se- 
ries system of welding ; that is, placing 
two wheels above the work and with a 
properly designed fixture or conductor 
bar underneath the work, making two 
welds at one time. 

Seam welders of this type are 
also used to make long rows of spot 
welds, as these machines are equipped 
with electronic interrupters. The only 
change necessary to make when chang- 
ing from seam to spot welding is to 
set the interrupter for longer off time. 

One of these welders makes spot 
welds between two pieces of an .025- 
in, stainless steel refrigerator evap- 
orator with the following procedure: 
Pressure 1000 Ib., 3 cycles on, 3 cycles 
off, 11,000 amp., wheel speeds 150 in. 
per min. With this procedure we get 
+ spot welds per inch of travel of the 
work part or ten spots per wheel per 
second, a total of 2400 spot welds per 
minute per machine. 

Another interesting seam welding 
equipment development is on a flat 
plate condenser made from two pieces 
of .037-in. low-carbon steel. This part 
has 20 parallel seams, a total of approx- 








imately 900 in. of weld. 
were originally welded on stand: 
manually fed seam welders, witl 
production of about 3 pieces i 
hour. After several steps of devel et 
ment a seam welder was built, hay 


These pz 


ten welding wheels and five transform 
ers, operating two wheels in set 
from each transformer with a spli 
shunting platen underneath. This ma 
chine is automatic in operation and | 





a production of one piece per min 
The following is the welding cycle, 
1050-Ib. pressure, 120 in. per min., 2 
cycles on, | cycle off, current 17,10 
amp. Total kva. demand 1006, widt! 
of wheel faces, 3/16 in. to 5/16 in. 

This machine is fully automatic wit! 
hydraulic drive_and indexing, and is 
controlled with five fully synchronous 
electronic interrupters. The welds ar 
all made while the condenser is in 
mersed in water. This reduces distor 
tion to a minimum and reduces wheel 
maintenance. The quality of the prod 
uct is exceptionally good 

It has been thought that about two 3 
pieces of %-in. material of like thick- @ 
nesses were about the limit for satis- @ 
factory seam welding but our success 
with interrupted spot welding led us 
to have a seam welder built with a1 
intermittent drive so the wheels woul 
travel a fraction of an inch and st 
while several impulses of power wet 
applied, then advance a fraction 
an inch and repeat several impulses of @ 
power. 

$y the use of this method satisfa 
tory welds have been made on tw 
pieces of 3/16 in., 4 in. and % tt 
Two pieces of ™% in. were also trie 
but the equipment available was 
of sufficient capacity to successfull 
weld two pieces of % in. It seems 
logical to believe that 


(Continued on 


with prope 


» 57) 
page ol) 





Fig. 5—Test samples of seam welds in fairly heavy steel plates. Under hydrostatic 
test each one failed at inner edge of weld as marked by arrow. (1) Two 3/16 in. 
plates; (2) two “% in. plates; (3) two % in. plates. 
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————— : — = — Arc Welding of ry. motor frames for Penn. R.R. 
achieves economy, light weight, Oct., 21. 

Arc Welding on Cleveland’s new Main Ave. bridge, 
April, 30. 


a ; Arc Welding Process, engineering dept control 
= f (Part 1), can be just as complete as with 
. older methods of fabrication, Aug., 19. 

p- Arc Welding Process, engineering dep’t control 


f (Part 2), A.W.S. symbols basis for standard 
ng procedure, cost control, factors influencing weld- 
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ies Df (Part 3), accurate templets for mechanical 
flame-cutting, how to reduce amount of welding 
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i s Tr 
= © AUTHORS Taylor, Richard H., Sept., 62 matic frames, Aug., 38. 
Tiffin, W. T., Nov.. 38. Arc Welding time saved by use of remote control, 
In. ‘ , . ec BA . 

Allen, T. W., Sept., 35. ; rrexel, Com. C. A., Dec., 27. Oct.. 38 

le, | Archer, W. E., March, 34; April, 31; July, 18 Watson, T. T.,,Jan., 25. Arc Welding used by Lockheed Aircraft Corp. in 
; yi] TN. - 33. Wiihein, F. J., June, 30; Aug., 29 construction of bombers, Tune, 32. 

Ps ,E ec. owen illiams, Jay, Oct., 35. Arc Welding used in construction of mammoth 
on umer, S. D., Nov., ae ms & Wright, Chester *s June, ; snow cruiser, Sept., . 

Derry, Chas. F., May, 3 : CE.» Ju. Wyant, R p- Dec. 35. Arc Welding used to repair river barges on Mis- 
Ith Biery, Galen a ag a Le Yates, Ira Jan., 35. sissippi, Oct., 35 

} ion ot  B lao ner 8 a 

Blackall ecg ed on ie Yeager, J. Hi, April - Auto Renvair Shop makes two seats out of one, 

Bre ckenridge, i Wee Jaen, of Young, Henry July, Dec.. 43 

Brewer, S. S., Oct., 37. Zeilman, R. a, 2 y 39. ee 20 3. : 
ith B a Walter J., Aug., 19; Sept., 29; Oct., een tiens T. “ow, 295 i * “e 24 A.W.S. Annual Meeting, Nov., 26. 

: | Zoog, J. H.. Oct., 27 A.W.S. Annual Meeting, plans for diversified tech 
1S Card. Harold S., March, 23; April, 21; June, 23. : , = nical nrogram, Sept., 39. 
4 Carle, W. J., Nov., 28. A.W.S. Meeting, digests of technical papers. Nov., 
JUS Carlson, C. A., May, 28. FEATURE ARTICLES 22 
are Coyle, Jos. C., May, 32; July, 33; July, 35; A A.W.S. papers on resistance welding, Dec., 28. 
| Aug., 38. A.W.S. Qualification Procedure, definition of func- 
. Cramp, G » Jan., 19. . : tion of inspection agency, meaning of term 
m Debes, E. D., Nov., 39. A-C Arc Welder available in four capacities, Sept., “‘cualified welder”: types of test specimens re- 
or- - DeWitt, E. J., April, 32. 60. 5 ; bs <a nae auired to qualify, Feb., 17. 
a n, A. F., “~ — A-C a new type Hobart, ‘*Transarc, A.W.S. Welding Symbols found very satisfactory 
ee . L., Nov., 39. sept., at. J a fe engineering dep’t control of are welding 
E Nov., 32. A-C Arc Welder, Twentieth Century, Feb., 35 process, Aug., 19, ; aes : 
- Fa ov., 38 Acetylene Flare Lights, portable, Feb., 35 
“a ma a" Acetylene Generator, portable, known as Oxweld, B 
oO 5 _ = 
~ x. sept., 65. 

. r1- . , ' ™ 
wo ra 7 a = Aug, 24 A-C Welder announced by Miller has amperage, Ball Park seating capacity increased by welding. 
*k Gay! , July ‘a voltage and reactance control all on one dial, Dec., 40 
CK- Geiser. bs ed 33. Oct., 39. : - os Bare Electrode recommended for manganese track 
tis- Gillette, R. T., Dec., 28. A-C Welder, Wilco Type J., Feb., 35. - work, Dec., 34. 

“ &§ Gorman, Floyd R., July, 23. Advertising in phone books advised, Dec., 35. Barges, welded, carry equipment for petroleum 
ess Halsey, W. D., Feb., ‘i. Alloy Cast-Iron Cylinder Blocks, welding, June, drilling, July, 34. 
" Heitman, C. E., Dec., ai. 31; July, 30. : : Bending Machine, welded, made with standard 
us F Hess, W. F., Dec., 30. ” Alloying in metallic are welding, Nov » 2 steel pipe, April, 32 
an m Hettelsater, H. C., Nov., 35. Alloys, hard, lengthen life of spinning bushings, Binocular Prism Magnifier for visual inspection 
> - Higgins, F. =a, Sept., 69. June, 32 of welds, April, 36. 
uld H uae. G, Nov., 33. Alloys, how to select correctly for hard-surfacing Blower, portable, compact, Nov., 45. 

- It J ., Aug. si. sa applications, July, 15. Blowpipe, heavy-duty welding and heating, July, 
tof Hees, i. es Oh Alloys, zinc base, welding of, June, 21 : oe ; 
ere Hughes, T. P., Nov., 39 All-Welded Houses built in California, May, 31. Boiler Tubes, safe-ending of, approval made de- 

a Huston, F. P.. Jan., 25. Aluminum Cylinder Heads repaired at profit, Dec., B pendent on operator qualification tests, June, 25 
ol Isenburger, Herbert R., April, 24 41. razing Alloy marketed under name of ‘‘Phosco,” 
mee Jennings, Chas. H., Dec., 17. Aluminum Flux, Amco, Nov., 44. July, 39. 
} Ol Jennings, L. D., Oct., 21. Aluminum, Formed After Welding, for fabrica- | Brazing Aluminum Alloys, Nov., 33. 

Jones, Jonathan, Oct., 24. tion of storage tanks, March, 35. Brazing Torch, low-temperature, Oct., 39. 
cane al Oct. - Anchor, lightweight, can be folded, March, 3 Bronze Rod, simple shop device for pre-fluxing, 
ac- ence moe be” “Arc Torch,” Marquette A-C, Dec., 46 Sept.. 64. 

We Kien! Pats Oo go an 37 Arc Welded Atom Smasher, design details, Dec., ~— po ms “ready-fluxed,” developed by 
TNE - 

; ; ‘ os oe ‘7. ,, April, 56. 

in pe Eouil, oe o Arc Welded Metal Cleaning Machine, March, 34. Bronze Welded Cast-Iron, How to Test Strength 

; Landis. G. G.. Sevt.. 35. Arc Welded School Bldg. erected in two weeks, dagen Beek en : 

‘ied § Fr hy Rob't., Oct.. 29. June, 34. Bronze Welded transmission case, Jan., 35. 

Lerner, I. Ec. oe aa Arc Welded Steel Frame for 12-room residence. Bronze ene help in automotive repair shop, 
nol Lincoln, J. F., Aug., 26 April, 31 ache 
ally Magrath, J. G., Nov., 34 Arc Welded Steel Ry. Trestle, built by Fla. East arenas Welding joins steel pipe to cast-iron pipe, 

} MacFarland, A. M., April, 23 Coast Ry., July, 21. Oct., 
“ms MacQuigg, Chas. E., July, 15 Arc Welder, diesel-engine driven, equipped with B-onze Welding reclaims punch press driving gear, 
Tl \ ° : R. March. 32 
lagee, C. M., Dec. . 32 gasoline engine starting, Sept., 6/7. arcn., 36. 
per > Phee, oa - Nov., 35. Arc Welder, engine-driven, exceptional capacity ae wens saves 4200 Ib. crusher casting, 
g lorgan, Sa, OV., 37. E Dec., 45. ; 
diy. 36 F., Jan., 24; Jan., 35; June, 31; are Welder, 50 amp. A-C, Dec., 44. — Welding, 3-ton cast-iron base repaired by, 
. ) . . re eb., 25 

Mueller. D., Tuly, 35 Arc Welder, Greyhound A-C, April, 35 ; : ow 

Oswald, & oo Arc Welder, has only one control device, Sept , 66 — oe use of to extend motor shaft, 

Owens, Roy, Jan., 30 Arc Welder, low-current, Weld-O-Tron, Nov., 44. Butt aces in Steel Plate recommended technique 

pages Frank, Tune, 25 Arc Welder, new 100-amp. A.C. by Wilson, April, for — £. greatest difficulty is welding root of 

a ot Nov.. 36 ® 34. . ‘ , ; vee joint in vertical position, advantages of 

rate, June, 33; Oct., 33 Arc Welder, new 150-amp. D-C, introduced b cect pr rapid transverse weave for root weld, 

‘earl, W. A., March, 19. Wilson, April, 34. Tuly. 31 

Rand Owen i. Aug. 36. n Em Arc Welder, P&H Hansen model WA-200, June, Butt Welder, new strip steel, March, 31 

inda n x 22: “a. 28 Bus , 

Richard. Geo. i. Agni “A ct $6. ‘ ' Butt Welds, how to make overhead, Jan., 30 

Richards, L. O.. ‘ima 95° Arc Welder, small, has dual-continuous control, 

Roher 0 : at April, 36. ; 

Rona v Bela” ie July: Arc Welder, 200 amp., Lincoln, Nov., 44 Cc 

Ross 3 70 sizes placed on market by Majes- ; 

a "Stanley, Jr. aay age 24: } — - erat ce i ’ " ’ Cable Saddles, welded, substituted for castings in 
xe, an ensselaer May. 24; e, 26; +: as oe P new ° ome idg - 
Aug., 27. - eT Arc Welding, automatic, by means of simple tra- nll _— - yey tery be : = 
Sclater, I. H., Feb.. 22. versing machine, April, 23. co ee eT 
rts, L. A., March, 35; June, 34 Arc Welding builds streamlined tug, April, 28 —s sg ag line now offered by A. O 
erts, T. C. Feb.. 35. : i fabricatio of farm ate-way rna- » EAS], OMe Pp - 
effer, Tohn Ww. ; ag 31. tae 33 — © - Cast-Iron Base, 3-ton, repaired by bronze welding, 
ppard, John, Tan., 21 : sb building job. May Feb.. 25 
r, H. J.. Nov., 36 Ase , Welding handles bridge res ‘ ‘ Cast-Iron Die Repair used 900 Ibs. welding rod, 
k, Maynard M., Oct., 35 { belt or direct drive. an.. 36 
pson, H. R., Nec.. 35. Arc Welding Machine, for be ’ ie Cast-Iron engine base required, Nov., 42. 
ter S , . sept., 32 rd sg 
F Samuel T.. — ”" Arc Welding makes better coal conveyor worm, Cast Iron, methods of repairing. Jan., 30. 
1 F he Jan., 28 Tee. 63 Cast-Iron Runners, repaired for hydro-electric 
L. W.. Aug, 33 Arc Welding of Line Pipe, in Oil Field Produc- plant, Jan., 36. 
ett Elton. yt iT “20 oO 4- O a tion, Jan., 15 Catamaran, arc welded. Dec., 41 
; . . y . 35 , > : , 
le ey 29. Maine ae Arc Welding f power shovel turntable bed, Part Caterpillar Sprockets, worn, rebuilt at 40% sav- 
: z ‘ . = ing ly 35 
E. Hiall May, 20. I, Nov., 29; Part II, Dec., 20 ng, July, 35. 
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Cineage Subway uses welded emergency air cham- 

vers, Oct., 23. 

Chicago Subway uses welded 
river crossing, Sept., 37. 

Chicago Surface Lines use coated electrode for 
manganese trackwork, Dec., 34. 

Chipping Hammer and Wire Brush, Sept., 50. 

Clamp, designed especially for welding service also 
applicable to general shop use, Sept., 66. 

Cold Rolling, testing of welds, Nov., 39. 

Composite Metal, machine licensed for manufac- 
ture, Dec., 43 

Concrete Pipe, reinforced with welded steel, 
18. 


steel tunnels for 


July, 


Construction Machinery, design of, Nov., 35. 
Contactor, single-pole high speed, Nov., 46. 
Contact Resistance in spot welding. Dec., 29. 


Control Panel, automatic, for weld timing, Jan., 
LF 

Copper Bus-Bars, low-temperature brazing of, 
March, 33. 

Couplings, threaded. on natural gas pipeline re- 


placed by welded joints, May, 33. 
Crown, welded. weighs one ton, Aug., 38. 
Cusicn Pad for goggles give eye comfort, Sept., 
outa Nozzles, Oxweld, eliminate necessity for 

subsequent machining, Sept., 68 
Cutting Torch Holder, Victor. Dec., 44 
Cutting Torch, new Rego KX, June, 36. 


D 
“Dental Restoration” aided by welding torch, 
April, 33. 
Beasetng Apparatus, new oxy-acetylene, June, 
Descaling Torch, — -acetylene multi-flame, appli- 


cation of, Feb. 
Direct Web Wetlea Connections, Aug., 27. 
Drag, welded, smooth banks, July, 35. 
—— Bits, oil well, rotary and y tail, 
faced with tungsten carbide, Feb., 
Dust Control Unit for Welding od Feb., 35. 


hard 


E 


Electric Hammer, portable, April, 

Electric Resistance Welding, transformers for, 
Feb., 22. 

Electric Welding doubles efficiency of pump run- 
ner, Sept., 69. 

Electrode for cast-iron welding, Dec., 44. 

Electrode, for use with A-C transformer welders, 
April, 35. 

Electrodes, carbon welding, June, 37. 

Electrode, medium-carbon steel, Lincoln introduces 
‘“*Hardweld 50,” Sept., 50. 

Electrode, new shielded arc welding, announced 
by Champion, Sept., 66. 

Electrode, produces smooth welds for finish beads, 
Sept., 67. 

Electrode, stainless steel welding, June, 37. 

Electrode, Tite-Kote, for A-C welding, Sept., 67. 

Electrodes, new line of stainless, June, 36. 

Electrodes, Page adds four to line, Sept., 53. 

— Base, welded, proves better than cast-iron, 
pril, 

Everyday Litters for sheet metal, sheet glass, etc., 
an., 37. 

Exhaust Ventilating  — simple methods of 
smoke disposal, April, 21. 

Eyeshield, ventilated, new ae June, 37. 


F 


Face Shield, gives clear vision, Feb., 36 

Face Shield, industrial, April, 35. 

Face Shield, new type, three-in-one, Sept., 53. 

Farm Implements invented by welders, Sept., 69. 

Field Welding, of flanges, Jan., 20. 

“Fish-Eyes” in Tensile Tests, interpretation of 
technical importance, test results show fish-eyes 
not welding defects, June, 19. 

Flame Conditioning, surface defects removed by, 
Feb., 26 


Flame-Cutter, portable. Nov., 44 


Flame-Cutting Machine, automatic, operated by 
electric motor, Sept., 68. 

Flame-Cutting Machine, portable, motor-driven, 
Sept., 67. 


Flame-Cutting Machine, 
Sept.. 53. 

Flame-Descaling a steel casting, Oct., 34. 

tage ~ es flame-cleaning and dehydrating, 

ov 

oe ax Hardening and Softening, new applications 
ot eb., 26. 

Flame Hardening of shafts and plungers in Gould 
pumps, Jan., 33. 

Flame-Hardening of 16 tractor sprockets at one 
time, Oct., 36. 

Flame-Treating Applications, review of recent de- 
velopments, part I, Nov., 19; Part II, Dec., 24. 

vues Machine, forming of steel plate for 
welded fabrication, June, 23. 


streamlined portable, 


Flexible Shaft Machine, combination model, for 
both bench and portable use, Oct., 39. 

Flexible-Shaft Tools, new low-priced line Sept., 50. 

Flux-Coated Electrode recommended for man- 
ganese trackwork, Dec., 34. 

Flux, free-flowing, for gas welding aluminum and 
aluminum alloys, May, 35. 

Flywheels, made of flame-cut steel plate, safer to 
use, July, 35. 

Ford Engine converted into compressor by weld- 
ing. July, 33. 
Furnace, gas-fired, 
her, Nov., 23. 
Fusion Welding. 
to, March, 19 


uses welded combustion cham- 


changes in micro-structure due 


G 
Galvanized Sheets, light, welded by carbon arc 
process, obtains excellent bond, current low as 
20 amp. for lighter gauges, Sept., 35. 


Gantry Crane, all-welded, is 25% lighter, July, ; 

Gas By-Products recovered by use of Silos 
“shower-bath,” July, 33. 

Gas-Cutter, Airco, has wide flexibility, 

Gasfluxer, improved type of, Sept., 51. 

Gasweld Cutting Torch, April, 34. 

~ Welding of Line Pipe, in oil field production, 
ORs, 39- 

Gas Welding oil float assemblies, Nov., 34. 

Gas Welding rebuilds anvil base for 60-ton forging 
hammer, Oct., 27. 

Gears, worn, broken or twisted, 
profitable specialty, Oct., 29. 
a gg Gray” prevents adhesion of weld splatter, 

uly, 38. 
Goggle will have double-braced bridge, Sept., 53. 
Goggle Mounting, new type in MSA Speedframe, 
May, 35. 
Grinder, portable, polyphase motor-driven, Dec., 47. 


Nov., 45. 


rebuilding of, is 


Hand Shields, for welding, April, 34 
Handwheel, welded, for oil well control, Oct., 33 
Hard-Surfacing Applications, how to select correct 


alloy, development of alloys to meet require- 
ments of hardness, toughness, shock resistance, 
July. 15. 

Hard- Facing Alloy, produced by Dymonhard, 
Sept., 67. 


Hard-Facing of earth- -moving equipment effects 
economies, Nov., 

Hard-Facing of Oil Well pene Bits, by use of 
tungsten carbide, Feb., 29 

Hard-Facing of scarifier tooth, Feb., 31. 

Hard-Facing of ship propeller, Dec., 42. 

Hard-Facing of Steel Mill Equipment, hot-work 
dies, hot punches, mill entry guides, gag press 
hammers, coke pusher shoes, tong points, gas 
producer stirrer bars, March, 25. 

Hard-Facing technique, analysis, Dec., 37. 

Hard-Facing. value of, convincingly demonstrated 
with plowshare, June, 35. 

Hard-Surfacing —— for application with car- 
bon arc, July. 

Headgear, one- ni features helmet goggles, May, 
36 


Heads, world’s largest elliptical. made by A. O. 
Smith for welded coke chambers, June, 33. 

Helmets, for welding, April. 34 

Helmet, seamless and reinforced, Dec., 44. 

High Carbon Steels, recommended welding pro- 

cedure for, Jan.. 28 

High-Pressure Pipe Welder must meet strict tech- 
nical standards, July. 27. 

Hich-Pressure Relief Valve, adjustable. May, 36. 

High-Pressure Relief Valve, adjustable, Tuly, 39 

Hoist, electric. light, inexpensive, made of wire 
rone. May, 35. 

Ho’st. nlugs into ordinary lamp socket, May, 34 

Hospital. addition build by welding, Jan., 33. 

Hydraulic Press Frames made better with welded 
rolled steel, flame-cutting of plates up to 3” 
thick, April, 2 


I 


1.A.A. Houston Meeting, March, 30 

1.A.A. Meeting in Houston, preview of technical 
program, Feb.. 23 

Ice-Making Plant speeds construction by use of 
welding, Aug., 

Ign‘t‘on Contractors, General Electric, April, 


J 


Jack footing extended by welding, Dec., 40. 
Jigs, welding, for shafting, pipe or tubing, June, 
36. 


Job Shop, practical suggestions for owner of, 
necessary qualifications for operators, instruction 
of operators. accurate record-keeping, Oct., 29. 

Job Welding Shop Profits, suggestions for build- 
ing up, advertising a necessity, need proper 
equipment, Aug., 22. 
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Laboratory Extrusion Machine, Oct., 38. 
Lead Burning Blowpipe, Feb., 35. 
License for machine to manufacture 
metal, Dec., 43. 
Literature, technical, brief reviews, 
Locomotive, new steam-electric, Feb., 33. 














































COMPosit 


Nov., 25 


M 


Machine Frames, welded, specialty of Taylor-Win. 9 
field plant; important factors in reducing 
of fabrication, speeding deliveries, Sept. 55 

Machinery- _- expanding market for welding 
March, ; 

Magnetic and Motor-Driven Timer { 
resistance welding, May, 35. 

Magnetizing Units, transformer operated, Dec., 45 

Maintenance of Way Welding, Nov., 37. 

Manifolds, welded, for pump lift, Oct., 35. 

Marsh Buggy, welded steel, Jan., 34. 

Metal Coating, known as Bright Zinc Flake, May 


34. 
Metallurgical Testing, Busch ‘Metaphot” 
Jan., 37. 


Metallurgy of the Weld Zone, changes in mic: 
structure due to fusion welding, March, 19, 

Metal Joining, Colaweld method of, Nov., 45 

Metal Spraying of Tin prevents contamination 
edible products, July, 37. 

Mine Locomotive Tires, rebuilt by arc 
Dec., 40. f 

Motor Housing fabricated by welder, April, 29 

Multi-Flame Tips, use of increases speed on pipe 
line and casing welding, Feb., 26 


welding 


N 


National Metal Exposition to be held during co 
vention week, list of exhibits of interest to wel 
ing men, Sept., 44. 

Neotron Weld Timer, May, 34. 

Nickel, 3%, increases life of trackwork, April, 2 

Nickel Brew Kettle Dome, welded fabrication of 
July, 29. 

Nickel-Clad Steel, use of, 
lene welding, “position 
Jan., 25. 

Nickel-Manganese Steels, welding procedure for 
Dec., 32. 

Nozzles for oxy-acetylene gouging, Dec., 46. 

Nozzles, reinforcement of, Nov., 38 


description of oxy-acety- 
welds,”” how to make 


fe) 


Ohio State offers course in 
June, 22. 

Oil Drums converted into lime slacking vats, Dec 
41. 

Oil Field Equipment Parts, 
cutting of, Aug., 33. 

Oil Field Production, 
pipe, Jan., 15. 

Oil Field Welding Is Big Business, March, 24. 

Oil Refinery Pressure Vessel uses welded carbor 
molybdenum steel, July, 26. 

Oil Well Drilling Bits, rotary and Sieh tail, | 
faced with tungsten carbide, Feb., 29. 

Oxy-Acetylene Cutting Torch features new desig 
head mixer, Sept., 

Oxy-Acetylene Sievdinasnon review of; mult 
flame tips increase speed of pipe line and casing 
welding, flame hardening and softening, flame 
conditioning, Feb., 26. 

Oxy-Acetylene processes, applications in weld 
high-pressure piping, May, 17. q 

Oxy-Acetylene ponpe-cutting of oil field equipment 
parts, Aug., 33. 

Oxy-Acetylene Welding, description of procedur 
am, 25. 

Oxy- Acetylene Welding Hose, Twinweld, Feb 


welding engineering 


oxy-acetylene shape 


arc and gas welding of line 


P 


Paint Pail Welder by National Electric, Oct.. 
Panel Welding of railroad cars, Dec., 31. 
Pipe Flanges, welded, reduce weight and eliminat 
drilling, Jan., 1 
Pipe, welded, important part of modern refiner 
Aug., 31. 
Pipe Welding simplified by fitting, Dec., 44. 
Plow Sweeps, simple method for building, May 
Pneumatic Grinder, portable, weighs only 18 
Sept., 65. 
Portable Welder, ‘‘streamlined,”’ 
ing medium, Feb., 31. 
Power Plant protected by welded ‘‘cage,”’ June 
Precision Welding by resistance method, Dec 
Pressure Regulators, Grove air and gas, Jan 
Prest-O-Weld welding and cutting equipment 
Sept., 66. 
Principles of Welding offered in special cour 
Rensselaer Polytechnic, Dec., 47. 
Production Time saved by redesign of ws 
burner, Oct., 35 


effective advertis 


ie 





mi p< Site 


25 


or- Win. 
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55. 
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imer for 


Jec., 45 
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ation « 
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il, 29 


On pipe 
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to weld- 
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ition of 


y-acety- 
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ure for 
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e shape- 
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il, hard 
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juipment 
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Feb., 3 


at... 3M 
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44, 
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adve! 
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Dec., 29 


Jan., ; 
juipment 


our 


Protect- -O- Metal, aid to wek ling, Nov., 46. 


Pulleys for ruck belt conveyor system fabricated 
welding, June, 34. 


Pump, homemade, all-welded, March, 34. 


Q 


Qualified Welder,” A.W.S. definition of, Feb., 17. 


R 


idiographic Applications, discussion of trends in, 
ss hily 24. 
Radius Holder, wedge-grip, Feb., 36. 
Kauroads cutting maintenance costs by 
welding repairs tO manganese 
i) » 32. 


Railway ettects savings by fabricating on the job, 


adoption 
trackwork, 


Aug., 
Railway Motor Frames for Penn. R.R. arc welded 
to achieve economy, weight reduced to 12 lbs. 

r hp., Oct., 21. 

Regulator tor scarfing or de-seaming, Dec., 46. 
uator Redesigned for supplying oxygen to air 
susport planes, March, 34. 

keintorcing Straps, suggestions to1 

Keb., 34. 

Resistance Welding, digests of selected A.W.S. 
pers, Dec., 28. 

Resistance Weiding, latest developments, Dec., 28. 

Kesistance Welding of thin gauge stainless steel 
ing, July, 19. 

Resistors, 200 or 1000 watt Ohmite, Dec., 45. 

Kiveting Machine, all-weided, April, 31. 

Kotary Files, ground from solid blanks 


welding oi, 


June, 37. 


s 


Safety Shield, all-purpose, introduced by Sellstrom, 
Sept., Oo. 

Saety Valve, automatic, for welding and cutting 
gases, July, 39. 

Sait Iaplet Dispenser, July, 38. 

Sardine Purse Seiner built of welded steel, Aug. 


Scaritner Tooth, hard facing of, Feb., 31. 
School in Pittsburgh prepares welders for heavy 
ndustries, April, 29. 
Shipbuilding, probiems of procedure control, qual- 
ty work not always assured by welder’s qualiti- 
tion tests, July, 23. 
Ship Welding, high spots of, Nov., 39. 
Shovel Dipper, dynamite-shattered, repaired by 
welding, June, 32. 
Shovel ‘turntable Bed arc welded, Part 1, Nov., 29; 
Part li, Dec., 20. 
Silver Brazing joins dis-similar metals, April 32. 
Silver Brazing of copper conductor arms, Oct., 34. 
Silver Brazing of 6,000,000 joints without single 
tailure, July, 37. 
Silver Brazing of Stainless Steel, by use of proper 
tiuxes, March, 28. 
Snow Cruiser for Byrd Antarctic Expedition uses 
are welded construction, Sept., 33. 
Snow Flows welded, April, ao. 
Spotting Weakness in “air bottle’’ design, Oct., 34. 
Spot Welder with welding head, control and auto- 
matic switch in compact unit, July, 38. 
Spot Welders, electric, bench type, Sept., 52. 
Spot Welders, 50-KW Ace, Dec., 47. 
Spot Welders vertical type made by Eisler, Oct., 
38, 
Spot Welding, application of portable, Dec., 31. 
Spot Welding automobile grade mild steel, Dec., 
JU. 
Spot Welding by use of seam welder, Dec., 36. 
Spot Welding Gun mounted on extension handle, 
v., 46. 
Spot Welding low carbon and stainless steels, Dec., 
30 


Spot Welding = non-ferrous metals, pressure con- 
rolin Sept., 

Spot wee eealiid up by home made “gun,” 
Oct. 

Spot Welding Tip Dresses, 
Mallory & Co., Sept., 52. 
Spot Welding Tips, new holder for, Sept., 54. 

Spo et Satan with hydrogen gas atmosphere, 

\pril, 35. 

Spud for Dredge straightened by simple method, 
\ug., 36. 

Stainless Steel mare procedure suggested for weld- 


introduced by P. R. 


> Oct., 
Stai ogy Stet, ‘this gauge, welding ornamental 
ov 
St ndard Structural Shapes for simplified designs, 
\ug., 29. 


~m 


ator Frames, 
- } 28. 


special fixture aids welding of, 


| Barges, welded have greater carrying capac- 
une, 35, 


: Castings, use of, in welded fabrication, Nov., 


~” 


Castings repaired by 
tting, Nov., 37. 


? | Irrigation ‘Pumps, welded, becoming popular, 


welding and flame- 





Steel Mill Equipment, service life prolonged by 
hard-facing, alloy surfacings elect’ Savings, eth- 
cient applications made with oxy-acetylene 
process, March, 25. 

= Pipe, welded, takes severe punishment, Aug., 
3( 

Steel Plate, forming by flanging machine for welded 
fabrication, June, 23. 

Steel Ry. Trestle first arc-welded, built by Fla. 
East Coast Ry., July, 21. 

Steel Rims changed over to pneumatic tires by 

simple welding operation, Oct., 37 

Steel Sheathing, welded. applied to decks of wooden 
barges, Oct., 36. 

Steel shrinkage corrects distortion, Nov., 34 

Steel Tanks welded, for underwater floodlights, 
April, 30. 

Steel, welded, for reinforcing large concrete pipe, 
July 18. 

Steel Welding, structural, data to help 
and tabrication, April, 17. 

Stone Crusher built by welding flame-cut plates, 
Nov., 28. 

Studs, broken, how to remove 

Structural Rolled Shapes, new 
mended for, June, 30. 

Submarine Pipeline, welded, will supply gas to 
Treasure Island, Jan., 35. 

Subway, Chicago, welding and cutting, Jan., 32 

Sugar Cane harvested by welded machine, April, 28 

Sweatband inexpensive, Dec., 45 

Syncro-Break Welding Contactor Feb., 36 


in design 


March, 35 


designs recom- 


T 


Tank Construction, joints used, Jan. 25. 

Technique otf Arc Welding, overhead butt weids, 
repairing cast iron, welding stainless steel and 
aluminum, Jan., 30. 

Test Specimens, types required for 
heation, keb., 17. 

Thermal Forces alone will straighten bent steel 
sections, Aug., 36. 

Thermit 4000 lbs., 
April, 33. 

Thermit Welded Rails used by street railway, Oct., 
33, 

Threads, repair of damaged, June, 34. 

Tow Boats, all-welded, built by Dravo Corp., May, 
> 


A.W.S. quali- 


used on welded punch press, 


Tractor Parts, resistance welded, replace castings 
and forgings ettect important savings, Sept., 58. 
Tractor-Strip, made by Marquette, May, 36. 
Trailer redesigned for all-welded steel construction, 
cuts production cost 20%, Sept., 70. 
Transformers for Electric Resistance 
Feb., 22. 

Transformer Type A-C Welder, developed by Owen 
Electric, Oct., 38. 
Traversing Machine for 

April 23. 
Trepanned Plugs used to inspect welds, Nov., 38. 
Truck Chassis shortened by aid of welding, April, 
30. 


Welding, 


automatic are welding, 


U 


Underwater Cutting Torch Solves Another Prob- 
lem, March, . 


WwW 


Welded Beaching Gears for Trans-Atlantic Pas- 
senger Planes, March, 35. 

Welded Cable Saddles substituted for castings in 
new Tacoma bridge, details of design and shop 
fabrication, Oct., 

Welded Framework used for float in 
of roses’’ parade, March 35. 

Welded High-Pressure Piping, applications of oxy- 
acetylene, superiority of “back-hand” welding, 
May, 17. 

Welded Ladles show weight saving for steel plant, 
Jan., 34 


“tournament 


wae Cleaning Time reduced by Spatter-Nox, 

uly, 38. 

Welded Equipment, fabrication of large, Nov., 35. 

Welded Land Leveling Equipment May, 32. 

Welded Offset saves extensive rebuilding job, Dec., 
42. 

Welded Pipe Joints Unbroken, withstand 
cane, Feb., 33. 

Welded Railing Is Ornamental, March, 32. 

Welded Railing used at San Francisco beach, April, 
31, 

at ay Road Grader, long cutting knives used on, 
Jan. 35, 

Weided Sphere to store hydrogen Nov., 43. 

Welded Steel Buildings, trend is toward (lart 1) 
savings etfected by use of welded designs, May, 

24. 

Weided Steei Buildings, trend is toward (Part 2) 
easier shop assembly, savings in erection costs, 
June, 26, 

Weided Steel Coal Barge Withstands Severe Bat- 
tering, March, 32. 

Welded Stoves Made from Steel Drums, Feb., 32. 

Welder-Artist Has Unique Hobby Feb., 32. 

Welder Checkmates Malicious Tampering, Jan., 33. 

Welder constructs giant shoe, July, 35. 

Welder tabricates shield for oil well pump, Nov., 
42. 

Weider's Chipping Hammer, Feb., 

Welder’s Chipping Hammer, June, 37. 

Welder’s Glove, improved type of Sept., 54. 

Welder’s Helmer, “Cesco”’ twin-view, May; 36. 

Welder, portable, mounted on truck, Jan., 36. 

Welder, U.S.L. 500-amp. A-C, Dec., 46. 

Weld killer by Northeast Metals, Sept., 51. 

Weld-Flux Chipper, April, 35 

Welding Fittings, new proposed standards for, 
Am. Soc. Mech. Eng., May, 20. 

Welding Generators; more tioor space gained by 
clever grouping, Jan., 34. 

Weld Grinding Equipment, factors which govern 
selection ot, (Part 1) wheel types and speeds 
for stepping up production, techniques in polish- 
ing welded suriaces, types of flexible shaft 
equipment, May, 28. 

Weld Grinding Equipment, factors which govern 
selection of, (Part L1) comparative costs, spark 
hazard, polishing stainless steel, June, 28. 

Weld Hardening, Nov., 33. 

Welding Comes of Age, review of technical ad- 
vances, Oct., 30. 

Welding Engineering Course offered by Ohio State, 

une, 22. 

Welding in steel mill, Nov., 36, 

Welding Hose, Manhattan Duplex, May, 35. 

Welding Machine, new 200-amp., can be hooked 
up in parallel, Sept., 54 

bates Unit, double-duty gas and electric, July, 


hurri- 


Welding Lens, pneumatically-operated, April, a 

Welding Outfits, by Imperial Brass, Sept., 6 

Welding Rod, known as Amsco “Dieweld,” ae 
50. 

Welding Shields of one-piece construction, C. H. 
Dockson Co., Sept., 51. 

Welding, stainless steel and aluminum, Jan., 30. 

Welding Torch, with 13 nozzle sizes, Sept., 54 

Welding versus Prejudice, test prove plate material 
more important than weld, Aug., 26. 

Weld Timer and Contactor, Dec., 44. 

Wiping Cloth, chemically treated, for safety gog- 
gles, May, 36. 

World’s Fair to have welded whirligig, June, 35. 

— yi Supports replaced sag welded “I” 
veams, Oct 


x 


X- pow — * canna 


easier, April, 3 
X-Ray Photos, a by metal shot, May, 33. 


Zinc-Base Alloys, welding of, June, 21. 


makes flaw detection 








Welded butane tanks mounted on skids. Photo (Leader Iron Works, Inc.). 
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Spot Welding Thin Lead 


Sheet To Tin Plate 


*& A report recently issued presents re- 
sults of an experimental development 
project conducted by P. R. Mallory 
Inc., Indianapolis, Ind., on the subject 
of spot welding lead sheet (.062 in.) 
to tin plate (.020 in.). Figure 1 shows 
the electrode arrangement which pro- 
duced the most satisfactory welds. 
Electrodes were carefully aligned and 
efficiently water cooled. Test data in- 
dicated that the following welding 
valves gave best results: 


Current timing 7 cycles 
Total electrode pressure..120 Ibs. 
Power input 25 kva. 


The welds made under the above 
conditions pulled slugs from the lead 
sheet when torn apart. Indentation of 
the tin plate was encountered but not 
seriously objectionable. There is a lead 
flash at the interfaces of the sheets 
and is due to the wide difference in 
physical properties of the two metals. 
It is believed, from a practical stand- 
point, impossible to completely elimi- 
nate the feathering of the lead at the 
interfaces. However, the flash may be 
reduced to a minimum by proper ad- 
justment of welding conditions. 

It is essential for a minimum of 
feathering at the interfaces, that the 
interfaces of the sheets be smooth and 
parallel before welding. It was found 
that cleaning the lead surface and coat- 
ing it with a thin film of Mallory No. 
3 flux before welding greatly increased 
the strength and consistency of the 
welds. This flux used in the tests had 
heen thinned to a soup-like consistency 
with water, and was spread on the sur- 
face using a cloth moistened with the 
solution. 

With the electrode arrangement 
given it is believed that fusion of the 
lead is caused partly by conduction of 
heat from the tin plate and partly by 
passage of weld current. For any sub- 
stantial bonding at all the lead must of 
necessity be molten and therefore the 
pressure must be sufficiently low to 
avoid severe squeezing out of molten 








/"enius TIN PLATE 
ea. ? 
ee ee ~_— ===. = = 
COLPER- CHROMIUM Leno 
WATER COOLED SOVEET 


ELFCTRODES 


Fig. 1—Electrode arrangement which pro- 
duced best spot welding results. 


lead. will 


the 


Again, the low pressure 
minimize indentation made by 
electrodes. 


Another electrode that might be 
used and which would tend to further 
dlecrease indentation is a copper-chro- 
mium electrode with a tip radius of 6 
in. and 4 to 3 in. diameter instead of 
the 1 in. radius tip. 

» « 


Resistance Welding Process 
Used in Making Steel Grating 


* In the manufacture of welded steel 
grating, a resistance welding process is 
employed to cross weld heavy gauge 
hexagonal bars to the longitudinal 
members. These cross bars are forged, 
two at a time, at a predetermined spac- 
ing to form a very rigid grating. In 
this process a multiplicity of welds 
are made in one operation. A welding 
press, similar in appearance to a hy- 
draulic press, is employed for this 
continuous production process. The 
grating bars are spaced by means of 
a jig through which they are passed 
and an automatic indexing control 
fixes the hexagonal cross bars on 4 in. 
centers. A series welding set-up is 
used, the current passing from one 


Welded steel grating 
provides a smooth, non- 
el'p, trip-proof surface. 
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cross bar through the multiple points 
of contact with the grating bars to the 
adjacent cross bar and then to the other 
electrode. The two electrodes required 


for this job automatically locate the § 


hexagonal bars in correct position. A § 
composite construction is used on thes 
electrodes, using a special copper-tung- 
sten alloy as facing material and a hig} 
strength copper-base alloy as backin 


up material. 4 


The die material for this process is 
an important factor in its success. A 
material is required which can with 


stand exceptionally severe service, be- @ 


must combine tre- ] 
mendous hardness with compressive 
strength and high electrical conductiv- 
ity. The copper-tungsten alloy as dic 


cause these dies 


e 


material produces a more uniform § 


he 


than any other alloy for this purpose. § 


‘ 


product and has a much longer life J 
- 


Steel gratings made by this unique & 


process are an outstanding example of 
what can be accomplished through the 
medium of resistance welding. A one- 


piece construction is made possible § 


which never works loose and offers 
great resistance to impact. The tops 
of all cross bars are flush, providing a 


smooth, non-slip, trip-proof surface § 


with a high percentage of open area 


to permit the maximum amount of § 


light and air to pass through. 


» « 





YOU SHOULD JOIN THE 


AMERICAN 
WELDING 


DON’T DELAY — DO IT NOW! 
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Cc. G. M. A. Annual Meeting 


The 27th annual meeting of the Com- 
pressed Gas Manufacturers Association 
will be held at the Waldorf-Astoria hotel, 
New York City, January 22-23, 1940. The 
annual banquet will conclude the sessions. 
The tentative program for the annual 
meeting follows: 

January 22nd 

MorNING SESSION : 

Registration. Meeting of Refrigerant 

Gases Comnnittee. 
AFTERNOON SESSION : 

This session will be devoted to the 27th 
annual meeting of members at which 
reports of officers and committees 
will be received and an executive 
board and officers to serve for 1940 
will be elected. 


January 23rd 
MorNING SESSION : 

Papers will be presented by John L. 
Locke of Northwestern Blaugas Co., 
and A. Cressy Morrison, both of 
which will touch upon matters of his- 
torical interest. 

The luncheon speaker will be Dr. R. 
A. McFarland of Harvard Univer- 
sity. Dr. McFarland has made ex- 
tensive researches into the use of 
oxygen at high altitudes and the ef- 
fect of inadequate oxygen supply. 


AFTERNOON SESSION : 

There will be a group of papers on the 
transfer of gases. It is anticipated 
that this discyvssion will cover the 
fields of high pressure gases as well 
as lower pressure refrigerants. 

There will be two papers that will con- 
cern the testing of cylinders and in- 
spection of steel and steel parts. The 
first paper will be presented by L. R. 
Cartier of C. & R. Engineering Co., 
and the second paper by C. A. Mc- 
Cune of Magnaflux Co. 

RECEPTION AND BANQUET (6:45 p.m.). 


» « 
1940 Welding Research Program 


A $110,000 program of welding research 
will be carried out in 1940 by the Weld- 
ing Research Committee of the Engi- 
neering Foundation. More than 70 in- 
dividual projects now in progress in 
universities and research laboratories 
throughout the nation will be continued 
in 1940. Studies in the weldability of 
steels, weld stresses, structural welding, 
and progressive failure in steels under 
repeated stresses will be emphasized. 
Research sponsored by the Committee 
ums to assist the steel industry by cre- 
tng new markets for the use of steel. 

“Welding has opened up entirely new 
elds for the use of steel as compared to 
ther types of construction such as wood, 
mcrete and castings,” technical secre- 
ry Wm. Spraragen said. “Welding not 








only offers one of the greatest aids of 
modern times to the steel industry in 
keeping existing markets through im- 
provement in quality and lowering of 
production costs, but it enlarges markets 
and widely extends the consumption of 
steel products.” 

Economies in the production of ma- 
chinery, structural steel, including mate- 
rial used in prefabricated houses, bridges, 
and commercial buildings, piping, ships, 
automobiles, railroad equipment and of- 
fice furniture have resulted from the use 
of welding. 

Forty-seven reports were issued by the 
Committee during the past year. Seven- 
teen of these were related to Fundamental 
Research Investigations, while seven re- 
sulted from the activities of the Industrial 
Research Division. 

Other reports covered a wide variety 
of fields including resistance welding 
electrodes, stress distribution in welds 
subject to bending, welding arcs, spot 
welding low-carbon and stainless steels, 
crater formations in arc welding, residual 
stresses in pipe welding, photoelastic 
studies of stress distribution, miscellane- 
ous investigations in the structural field, 
welds at low temperatures, control of 
distortion, welding of silicon bronze, 
weldability of medium-carbon - steels, 
nickel-clad steels, and others. 

Dr. Comfort A. Adams of E. G. Budd 
Mfg. and former dean of the Harvard 
School, is chairman of the Committee. 
The vice chairman is Harry C. Boardman, 
research engineer of the Chicago Bridge 
& Iron Co. The other members are: 

Everett Chapman, president, Luken- 
weld, Inc., Coatesville, Pa. 

J. H. Critchett, vice-president, Union 
Carbide & Carbon Research Labora- 
tories, New York City. 

J. J. Crowe, engineer-in-charge of ap- 
paratus research and development de- 
partment, Air Reduction Sales, Jersey 
City, N. J. 

Arthur S. Douglass, construction engi- 
neer, Detroit Edison Co., Detroit, Mich. 

C. L. Eksergian, chief engineer, Budd 
Wheel, Detroit, Mich. 

A. J. Ely, mechanical engineer, Stand- 
ard Oil Development Co., Elizabeth, N. J. 

F. H. Frankland, chief engineer, Amer- 
ican Institute of Steel Construction, Inc., 
New York City. 

H. M. Hobart, consulting engineer, 
General Electric Co., Schenectady, N. Y. 

D. S. Jacobus, advisory engineer, The 
Babcock and Wilcox Co. 

G. F. Jenks, Colonel Ordnance Depart- 
ment, U.S.A., Army Munitions Building, 
Washington, D. C. 

Arthur E. Pew, vice-president, Sun Oil 
Co., Philadelphia, Pa. 

R. E. Zimmerman, vice - president, 
United States Steel Corp., of Delaware, 
Pittsburgh, Pa. 

W. Spraragen, executive secretary, 
technical secretary and editor, American 
Welding Society, New York City. 


The Fourth Biennial Welding Conference 
will be held at Texas Technological Col- 
lege, Lubbock, Texas, on February 2-3, 
1940. As in the past, this conference will 
be conducted by the Mechanical Engi- 
neering department in cooperation with 
manufacturers and users of welding 
equipment. Lectures will be held in the 
Engineering building, while demonstra- 
tions will be conducted in the Mechanical 
Engineering shops. 


$200,000 Industrial Progress Award 
Program Announced by Lincoln 
Foundation 


A 2%-year program of scientific study, 
which will culminate in payment of $200,- 
000 in awards, and which should produce 
widespread social and industrial benefits, 
has been announced by The James F. 
Lincoln Arc Welding Foundation, Cleve- 
land, Ohio. A total of 458 awards are 
established for studies bringing out bene- 
fits of a social, economic or commercial 
nature, such as reduction or elimination 
of hazards to safety and health, greater 
availability of comforts and conveniences 
through reduced prices, greater. utility 
and durability of machines and structures 
as well as industrial benefits such as cost 
savings and other advantages in manufac- 
ture, fabrication or construction. 

Studies to be encouraged with a view 
to creating such large-scale benefits to 
society and industry will concern ma- 
chines, products and structures of all 
types including: automobiles, trucks, 
buses, airplanes, locomotives, freight and 
passenger cars, street cars, ships and 
boats of all types, buildings, bridges, 
houses, furniture, heating and air condi- 
tioning equipment, electric refrigerators, 
farming machinery, road-building equip- 
ment, as well as industrial machines and 
products of every conceivable kind. 

Awards, ranging from $13,700 to $100, 
and embracing the 12 classifications and 
46 divisions into which the industrial field 
has been divided for purposes of partici- 
pation, will consist of: 

ist Grand Award—$13,700: The Ist 
Grand Award, which will be paid for the 
best progress report submitted, will total 
$13,700. 

3 Main Program Awards: Ist, 2nd and 
3rd awards of $10,000, $7,500 and $5,000. 

48 Classification Awards: Ist, 2nd, 3rd 
and 4th awards of $3,000, $2,000, $1,000 
and $800, respectively, in each of 12 classi- 
fications. 

184 Divisional Awards: Ist, 2nd, 3rd 
and 4th awards of $700, $500, $250 and 
$150, respectively in each of 46 divisions. 

223 Honorable Mention Awards: 223 
awards of $100 each for papers which do 
not share in any other award but which 
deserve honorable mention. 

Innumerable subjects are suited for 
study. The 12 Classifications and 46 Divi- 
sions of participation cover every con- 
ceivable machine, building, structure or 
product made of ferrous or non-ferrous 
metal. 


Classifications and Divisions of 
Participation 
(A) Automotive—A-1 Engines or En- 
gine Accessories; A-2 Bodies or Body 


January, 1940 — THE WELDING ENGINEER — 45 


a Oe SRS 








\-3 Frames or Frame Ac- 
A-4 Trailers. 
(B) Aircraft 


Accessories; 


Accessories: 
cessories: 
3-1 Engines or Engine 
B-2 Fuselages or Fuselage 
\ccessories. 

(C) Railroad—C-1 Locomotives; C-2 
Freight Cars; C-3 Passenger Cars; C-4 
Locomotive and Car Parts. 

(D) Watercraft 
2 Pleasure. 

(E) Structural E-1 Buildings and 
Similar Structures; E-2 Bridges; E-3 
Houses; E-4 Miscellaneous. 

(F) Furniture and Fixtures — F-1 
House; F-2 Office. 

(G) Commercial Welding—G-1 Com- 
mercial Welders or Job Shops; G-2 Ga- 
rages or Service Stations. 

(H) Containers — H-1 Contents Sta- 
tionary (Tanks, etc.); H-2 Contents Mov- 
ing (Pipe Lines, etc.). 

(1) Welderies—I-1 Commercial Weld- 
eries; I-2 Plant Welderies. 

(J) Functional Machinery—J-1 Metal 
Cutting; J-2 Metal Forming; J-3 Elec- 
trical; J-4 Prime Movers; J-5 Convey- 
ing; J-6 Pumps and Compressors; J-7 
Business; J-8 Functional Machinery (not 
otherwise classified); J-9 Jigs and Fix- 
tures; J-10 Parts of Functional Machin- 
ery. 

(K) Industry Machinery—K-1 Proc- 
essing; K-2 Construction; K-3 Petro- 
leum; K-4 Steel Making; K-5 Farming; 
K-6 Household; K-7 Food Making; K-8 
Textile and Clothing; K-9 Printing; K-10 
Industry Machinery (not otherwise clas- 
sified). 

(L) Maintenance—L-1 Machinery and 
Mechanical Equipment, including truck, 
bus and taxi fleets; L-2 Structures and 
other applications for arc welding in 
maintenance such as pipelines, railroad 
tracks, bridge strengthening, etc., not 
covered under L-1. 


D-1 Commercial; D- 


Opportunities for Participation 

Participation in the Progress Program 
is open to everyone who plays any part 
in actually bringing about progress in the 
executive, design, fabrication, manufac- 
ture, construction or maintenance phase 
of industrial product or structure devel- 
opment. Authors of studies may be ex- 
ecutives, engineers, designers, architects, 
draftsmen, plant superintendents, pro- 
duction managers, foremen, proprietors 
of automotive garages or service stations, 
owners and operators of fabricating and 
repair shops, or any other person engaged 
in the various phases previously men- 
tioned. One author, or a group of au- 
thors, may submit a study. Any company 
or concern may submit more than one 
study, provided each is on a different sub- 
ject and is prepared and submitted by a 
different author or group of authors. 

Studies may bring out any and all so- 
cial, scientific, economic and commercial 
benefits which attest progress in indus- 
trial development. Studies must, how- 
ever, report progress which can be at- 
tributed to application of the electric arc 
process of welding, within the 2%-year 
period, January 1, 1940 to June 1, 1942. 
Such may involve one of the 
following: (a) Redesign and manufacture 


progress 


or construction of an existing machine, 
structure, building, manufactured or fab- 
ricated product of ferrous or non-ferrous 
metals; (b) New design and manufacture 
or construction of a machine, building, 
etc. as in (a); (c) Organization, develop- 
ment and conduct of a welding service; 
(d) Development, planning and perform- 
ance of maintenance or repair work with 
arc welding. 

Participants in the Progress Program 
have 2Y%4-years—from January 1, 1940 to 
June 1, 1942—to pursue their studies and 
prepare a report summarizing them. All 
those planning to qualify should record, 
for future reference, data in the form of 
designs, charts, photos, notes and other 
pertinent information on operations as 
of December 31, 1939. 

All inquiries concerning the $200,000 
Industrial Award Program 
should be addressed to the secretary, The 
James F. Lincoln Arc Welding Founda- 
tion, Cleveland, Ohio. 


Progress 








Personals 














Dr. William A. Mudge has joined the 
Technical Division, The International 
Nickel Co., Inc., 67 Wall St., New York 
City. For the past 17 years Dr. Mudge 
has been superintendent of research, su- 
perintendent of the refinery and works 
metallurgist at the company’s Hunting- 
ton, W. Va., rolling mill. Before being 
transferred to the Huntington plant, Dr. 
Mudge spent two years at the company’s 
sayonne, N. J., refinery, where he joined 
International Nickel in 1920. 


» « 


D. F. McCandlish, formerly manager of 
the Oklahoma City district for Air Re- 
duction Sales Co., has been appointed 
manager of the Detroit district. Mr. Mc- 
Candlish began his career 15 years ago 
with the Purox Co., Division of Com- 
pressed Gas Corp., later being promoted 
to branch manager at Kansas City, Mo. 
Then he became district manager, Tulsa 
office, of the Stoody Co., manufacturers 





D. F. McCANDLISH 
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of alloy steels and equipment. In 193] § 
Mr. McCandlish joined the Los Angele: 
office of Air Reduction. For the past 
years he has served as district manager , 
the Oklahoma City office. Mr. McCand 
lish will make his headquarters at 799 
Hartwick St., Detroit, Mich 
» « 


G. J. Dekker, formerly assistant manag: 
of the Detroit district of Air Reduction 
Sales Co., has been appointed manage 
of the Oklahoma City district. Mr. ] 

ker has been associated with Air Redu 
tion in many different capacities for ov 





G. J. DEKKER 


he has 


20 years. During this time, 
quired a wealth of experience in solving 
al} kinds of oxy-acetylene welding an 
cutting problems. Prior to his appoint 
ment, Mr. Dekker has served as assista! 
manager in the Chicago, Cleveland ar 
Detroit offices. 
» « 


Executive Changes at American Chain 
& Cable Co., Inc. 


C. N. Johns, a vice-president of Americar 
Chain & Cable Co., Inc., has been plac: 
in charge of operations, to take over t 
duties of C. G. Williams, a vice-preside: 
whose resignation has been announet 
Mr. Johns is a graduate of the Universit 
of Missouri. He has had many yeai 
experience in the steel industry, part 
larly in the manufacture of wire and 
specialties. As vice-president in charg 
of operations he will supervise the man 
facturing activities of the company 
plants, in Connecticut, 
New Jersey, Michigan, 
and Canada. 

George a Moon, a vice-preside! 
American Chain & Cable Co., In 
been appointed general manager of 
of the company. After operating 
George C. Moon Co. for a 
vears, he became vice president of 
American Cable Co. when it absorbe 
Moon Co. He became 
ciated with American Chain & Cable 
Inc. about 14 years ago when that 
cern took over the 
He will continue 
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“We decided to 
try repairing the 
line with Tobin Bronze welding. In mak- 
ing the repair, the parts were ground 
cone shaped to allow almost com- 
plete penetration of bronze; align- 
ment was secured by running a wire 
through the parts; and the weld made 
with Tobin Bronze. In about three 
hours, the machine was back at work 
and the welded line, which is sub- 
jected to pressures of 1800 to 2500 
p-S.i., Operated perfectly.” 

This is another instance proving the 
value of this Anaconda Welding Rod 
for difficult jobs on copper and copper 


— Another chapter in Tobin Bronze’s 


alloys, steel and iron. Tobin Bronze 
carries the trade-mark ‘Tobin Bronze 


each rod. Look 


Reg. U. S. Pat. Off.” in 


for this trade-mark and be sure you are 
getting the genuine. sz 


nes of yaconila Welding Roda 


THE AMERICAN BRASS COMPANY, General Offices: 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


‘life-saving’’ history—by E. J. Morris, 
welding and Diesel engineer of 
The Pas Lumber Co., Saskatchewan 


Sam “This big Diesel 8 was lumbering 
through thick woods when a large 


stick jabbed through a fuel injector line. The 
break was in the worst possible place—down 
inside the nut which fastens the line to the 
injection pump. As these lines never fail in nor- 
mal service, no spare was at hand and to make 
matters worse, our nearest repair depot was 


hundreds of miles away.” 


lhe new Anaconda 997 (Low Fuming) 
Welding Rod—highstrength, tough weld 
metal with lou fning characteristics 
~is widely used for the general oxy- 
acetylene repair-welding of cast and 
malleable iron, steel and coprer. Particu- 
larly valuable where repairs must be 
made quickly and easily on machinery 
parts, engine blocks, etc. 


Waterbury, Connecticut 
+ Subsidiary of Anaconda Copper Mining Company 
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sales in connection with the 
wider responsibilities of his new duties. 
His headquarters will remain at 230 Park 
\ve., New York Central building, New 
York City. 

William D. Kirkpatrick, who has been 
general manager of sales of the American 
Chain Division, has been elected a vice- 
president of American Chain & Cable 
Co., Inc. Mr. Kirkpatrick has been with 
the company for more than 25 years. A 
graduate of Lafayette College, Class of 
1°10, he entered the employ of Weed 
Chain Tire Grip Co. in 1914, as a sales 
man in the Philadelphia district. He will 
continue his headquarters at York, Pa., 
where he has supervision of the sales 
activities which are directed from that 
city, covering Weed tire chains, welded 


wire rope 





and weldless chains, Manley automotive 
service station equipment, Wright hoists 
and malleable castings. 

» « 


Charles G. Williams Joins John A. 

Roebling’s Sons Co. 
Charles G. Williams, formerly vice-presi- 
dent in charge of purchasing and manu- 
facturing operations for the 15 plants of 
the American Chain and Cable Co., Inc., 
has been appointed general manager of 
the John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

Mr. Williams was born in Hartford, 
Conn., on August 25, 1885. He attended 
the Phillips Andover School in Andover, 
Mass., and later received his degree in 
mechanical engineering from the Sheffield 





For sound OVERHEAD welds use 
TITAN MANGANESE BRONZE WELDS 





(Trade Mark Registered) 


TITAN Manganese Bronze Welding Rods flow freely, 
readily penetrate seams and crevices and provide ex- 
tremely dense, non-porous welds. Overhead welds 
made with TITAN Manganese Bronze will ‘stay put.” 


TITAN Manganese Bronze is widely used because of 
its ability to lay down strong, tough welds in any posi- 
tion. There is no fuming to bother the operator or- 
cause poor welds, because the exclusive TITAN Dou- 
ble Deoxidation process prevents gases from being 
absorbed from torch, atmosphere or base metal. 


Another TITAN Doubly-Deoxidized Alloy preferred 
by experienced welders is Penn Bronze—a general 
purpose, free-flowing rod, melting at 1620° F. 


Samples of these TITAN Doubly-Deoxidized 


Welding Alloys gladly sent on request. 


Test 


them and prove that they produce welds of de fi- 
nitely greater strength and ductility. 


TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 


TITAN 





ei PAE 


rn ALLOYS 
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CHARLES G. WILLIAMS 


Scientific School, Yale University, Class J 
of 1908. 

In January, 1913, he was made purchas 
ing agent of the American Chain and 
Cable Co. plant at Oneida, N. Y. Shorth 
after the acquisition of the Standar 
Chain Co. in 1916, he was appointed ger 
eral purchasing agent of all plants of t 
company and, in 1928, was made gener: 
production manager. In 1930, he 
made a director of the company and 
1936, was appointed 
charge of all manufacturing operations 
Mr. Williams will assume his new duties 
with the John A. Roebling’s Sons Co 


March 1, 1940. 


vice-president 


» « 


T. R. Higgins, chief engineer of Ne 
England Structural Co. of Everett, Mass 
joined the staff of the American Institute 
of Steel Construction as of January 
1940. Mr. Higgins will serve the Institut 
as engineer in the New York district, an 
will be available to architects, engineers 
and others in need of technical advice or 
steel structures. 

Mr. Higgins has been chief engine¢ 
for New England Structural Co. for tl 
past 8 years. For 6 years prior to that 
was structural engineer for Stone 
Webster Engineering Corp. Mr. Higgins 
graduated from Tufts 
with a degree of B. S. in civil engineering 
fellowing which he was in the Br 
Division of the Massachusetts Stat 
Highway Department and later in 1 
Chief Engineer’s Office of the Santa | 
Railroad in Texas. 

» « 


College in 192! 


James F. Lincoln on Speaking Tour 
James F. Lincoln, president of The 
coln Electric Co., Cleveland, Ohio, is 
an extensive speaking tour. His itinerat 
includes 12 principal cities in the s 
southwestern and western parts of 
country. Mr. Lincoln's first engaget 
is as guest speaker at the annual ban 
of the Charlotte Engineers’ Club of ¢ 
Iette, N. C., llth He 
talk on the subject, “Government Is 
for Man—Not Man for Government 

Mr. Lincoln's 
staunch belief in the 
initiative to the industrial and comm« 
future of this country 


on January 


subject reveals 


value of pers 


This be lie f 1S 





treatment following an operation. Mr 
Allen, a native of Virginia, was born at 
Millview, near Buchanan, Va., on Novem- 
ber 8, 1879. He was graduated from Vir- 
ginia Polytechnic Institute in 1900 and 
entered the employ of the General Elec- 
tric Co. as a student engineer the follow 
ing year. He was located in Schenectady 
until 1911 when he was appointed engi- 
neer of the central district, with headquar- 
ters in Chicago. He remained in Chi- 
except for war service, until 1924 
when he was named manager of the engi 
neering department and transferred back 
to Schenectady. Two years later Mr. 
Allen was elected a vice-president. 


cago, 








Jrade Ylows 














Outlook Bright for 1940-——‘We in the 
General Electric Co. confidently expect 
that in both capital goods and consumer 
voods, business in the electrical industry 
will be better in 1940 than in 1939,” re- 
ports Charles E. Wilson, president. 
“Late in 1939 the output of electricity 
reached new all-time high levels, clearly 
indicating the continuing need for more 
capital goods for generation, transmis- 
sion and distribution of electricity. These 
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high levels also reflect increased indus- 
trial activity and the more urgent related 
need for capital goods for plant moderni- 
zation and for low cost production by 
means of efficient electrically-energized 
equipment. 

“Larger farm incomes and expanding 
payrolls in manufacturing and service in- 
dustries should further stimulate the 
growing demand for consumer goods as 
represented by home appliances for bet- 
ter living. A greater appreciation of the 
relationship of good light to good sight, 
together with application of new forms 
of lighting, broaden the outlook for this 
field. Through research and invention, 
new services—and new opportunities for 
more widespread employment—are con- 
stantly being made available. 

“In reaching these conclusions, due 
consideration has been given to the un- 
certainties arising from conditions abroad, 
as well as to our unsolved domestic prob- 
lems, but in support of our confidence, 
we are increasing our expenditures and 
commitments not only in anticipation of, 
but as an aid to, better business in 1940.” 


» « 


George H. Bucher, president of West- 
inghouse Electric & Mfg. Co. in a year- 
end statement said, in part: “Though 
the world’s attention throughout the past 
vear has been focused on war, the most 
important contributions of American en- 
gineers and scientists have furthered the 
arts of peace. The year has seen impor- 
tant strides in the electrical field, and in 
the electrification of industry. Many in- 
dustrial plants, including several large 
steel mills, are producing better, cheaper 
products because of the 1939 electrical 
equipment that operates and controls 
them. During the year several alloys of 
considerable importance have been pro- 
duced. One alloy, “K-42-B,” containing 
nickel, cobalt, chromium, titanium, man- 
ganese, silicon, carbon and iron, may 


prove spectacularly useful at high tem- 
peratures. It is stronger at 1100 deg. F. 
than carbon steel at room temperatures,” 
he stated. “The business of the Westing- 
house Co. has been very good in 1939, 
and we expect that the present high level 
will be maintained into 1940.” 


» « 


Metal Bond Manufacturing Co., formerly 
at 4211 N. Broadway, St. Louis, Mo., has 
moved to new and larger quarters at 3201 
Kossuth Ave. This change of address 
became effective January 15, 1940. 


» « 


Westinghouse Names Two New Direc- 
tors—Two new directors of Westing- 
house Electric & Mfg. Co. were elected 
at a recent board meeting. They are 
George A. Blackmore, president of West- 
inghouse Air Brake Co. of Pittsburgh and 
of the Union Switch and Signal Co. of 
Swissvale, Pa., and Arthur W. Page, a 
vice-president and director of the Ameri- 
can Telephone and Telegraph Co. of New 
York, and a director of the Continental 
Oil Co. 
» « 


Dymonhard Corporation of America, 
manufacturers of Dymonhard facings, 
have moved their offices to enlarged quar- 
ters at 250 West 57th St., New York City, 
as a step in a program of expansion ne- 
cessitated by increased business. 


» « 


Steiner-Ives Co. Moves to New Location 

-Steiner-I[ves Co. has moved from 
Bloomfield, N. J., to a new location at 
14-16 Avenue L, Newark, N. J., increas- 
ing factory space about three times and 
greatly improving its manufacturing fa- 
cilities. An increasing demand for Steiner- 
built industrial ovens is given as the rea- 
son necessitating this move. Excellent 
transportation facilities are provided at 
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MANGANAL 





PATENT OFFICE 


NEW! TITE-KOTE WELDING ELECTRODE 
for A.C. and D.C. Welding 


This newly-introduced electrode for A. C. and D. C. welding 
is identical with the regular MANGANAL electrode, except 
that it possesses a SPECIAL SELF-PEELING COATING that in 


no way retards the quick cooling of the weld deposit. 


Welds made with this new electrode possess the same ductility 
and toughness possessed by deposits made with MANGANAL 


bare electrodes. 


Available in 1/4, 3/16, 5/32 and 1/8 in. sizes (14 in. length). 


Packed in 50-ib. containers. 





Write for name of nearest Manganal distributor 


STULZ-SICKLES CO. ,,.cucers 91 N. J. Railroad Avenue, NEWARK, N. J. 


Manufacturers of MANGANAL Manganese Nickel Steel WEDGE and APPLICATOR BARS, 
Hot Rolled PLATES, etc. Descriptive circulars sent on request. 
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the new location. Steiner-Ives Co. is the 
newly incorporated name of the foriner 
organization, Steiner Oven Co. The latter 
is now organized as the Steiner Oven Dj 
vision of the new company and will con 
tinue to specialize in the design and con 
struction of industrial ovens for medium 
temperature purposes. 
» « 


American Solder and Flux Co. has move 
to their new location at 2152-54 E. Nort! 
St., Philadelphia, Pa. 


QW. S. Actwities. 
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Milwaukee A. W. S.—*Design As It Af 
fects Welding Costs” was the subject pre 
sented by A. E. Gibson, president oj 
Wellman Engineering Co., Cleveland 
Ohio, at the regular meeting of the Se 
tion on December 15, 1939, held at the 
City Club, 756 N. Milwaukee St. 


» « 


Detroit Section A. W. S.—At the reg 
ular meeting held January 5, 1940, in th 
English Room of the Detroit-Leland Ho 
tel, George C. Mikhalapov, welding engi 
neer of Baldwin-Southwark Corp., Phil 
adelphia, Pa., spoke on “Importance o! 
Fundamental Research in Resistance 
Welding.” Mr. Mikhalapov is chairmar 
of the Resistance Welding Committee 
Industrial Research Division, Welding 
Research Committee of the Engineering 
Foundation. 

» « 


Cleveland Section A. W. S.— At the reg 
ular meeting held on January 10th, at 
Fenn College, E. W. Forkner, presente: 


a paper entitled “Manufacture of Process 


Machinery by Arc Welding and Gas Cut 
ting.” 
» « 


Philadelphia Section A. W. S.—At th 
January 15th meeting held at the Engi 
neers’ Club, 1317 Spruce St., Philadelphia 
Pa., the subject of “Modern Welding De 
velopments” was presented by a repre 
sentative of A. O. Smith Corp., Milwau 
kee, Wis. 
» « 


St. Louis Section A. W. S.—Harry C. 


Boardman, research engineer, Chicagi 


Bridge & Iron Co., discussed the subject 


of “A. W. S. Standard Qualification Pro 
cedure” at the regular meeting held Janu 
ary 12th. 

» « 


New York Section A. W. S.—Harry E. 


Rockefeller, manager, Process Develop 
ment Dept., of Linde Air Products Co 
spoke on the subject “Plate Edge Prep 
aration for Welding” at the January %t! 
meeting of the Section, held in Room 502 
Engineering Societies Bldg., 33 W. 39% 
St.. New York City. Mr. 
paper described a number of recent dé 
velopments in plate edge preparation, 1” 
cluding U-grooving and ! 


(Continued on page 52) 
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Resistance Welding Progress 


(Continued from page 40) 


equipment, material heavier than two 
pieces of ¥% in. could be satisfactorily 


VV eli led. 


Electrodes 
lhe recent advance in alloys avail- 
able for spot-welding tips, seam-weld- 
ing wheels and butt and flash butt 
welding jaws or dies has been of great 
value to the users of resistance weld- 
ing, and range from pure tungsten or 
molybdenum through mixtures of cop- 
with tungsten, molybdenum or 
both, and precipitation-hardening or 
work-hardening alloys of copper with 
cadmium, cobalt, chromium, berylli- 
um, silver and many others. The use 
of these various alloys with proper 
water cooling has lowered maintenance 
costs and increased the life of these 
parts tremendously. Use of the proper 
alloy electrode, rather than copper is 
advisable for all resistance welding 
applications. 


Vang Method 

Where condensers are charged with 
a low value direct current, then dis- 
charged directly across the weld form- 
ing a short high-voltage arc, the en- 
ergy is capable of making some types 
of weld of very high quality with prac- 
tically no upset and very little transfer 
of heat out of the weld area. This 
seems to have possibilities for making 
some welds which are difficult or im 
possible to make by other methods. 


Weld Recorder 

There is now available a weld record- 
ing instrument which has a deflection 
which is proportional to /*7 where / 
is the current and 7 is the time of 
current application. Since the heat 
generated in a resistance weld is pro- 
portional to /*7,, the deflection of the 
instrument is approximately propor- 
tional to the total amount of heat 
developed at the weld. 

Failure of the control to time prop- 
erly, variations in voltage, loose con- 
nections, variation in resistance of the 
work, electrode diameter, pressure or 
any other part of the welding opera- 
tion will be recorded in so much as 
these variables may cause a change in 
the time of current application or the 

ilue of current. This recorder should 
very useful, protecting a manufac- 
er against faulty welding, particu- 
‘arly resulting from variations in 
ltage, current, failure of the control, 
se connections. 
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STAINLESS STEEL 





try EASY-FLO 
... On one job 


You're in for a surprise the first time you braze 
with EASY-FLO. You're going to be surprised 
by EASY-FLO’S extreme fluidity at the low 
working temperature of 1175 Deg. F. You're 
going to be surprised, too, when you see how 
rapidly EASY-FLO penetrates between closely 





TO STAINLESS STEEL fitted parts ... what a small amount it takes to 











do a job... and what clean, neat joints you get 
... joints that need little or no finishing. 


Then, when you test the joints, you’ll under- 
stand fully why we emphasize high strength, 
leak-tightness, and the remarkable ability of 
EASY-FLO brazed joints to withstand shock, 
vibration and temperature changes. 


STEEL TO CAST BRONZE Just pick out one of your metal joining jobs 





COPPER TO STEEL 


... ferrous, non-ferrous or dissimilar metals... 
and try EASY-FLO* on it. You will no doubt 
find, like so many others have, a dozen places 
where EASY-FLO will speed up your metal 
joining and cut costs. 


Send for full details today—ask for Bulletins 
W 5, 9 and 10. 


*and for best results always use HANDY FLUX 
with EASY-FLO. 


a ee 


82 Fulton St., New York; N.Y. 





in Canada: HANDY & HAR 
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An all-welded absorber, fabricated by the J. B. Beaird Corp. at Shreveport, La. This refining vessel was designed by 
The Hudson Engineering Co. of Houston, Texas, for the Hercules Gas Co. at Kilgore, Texas. The picture was made 
as this 54,000 lb. absorber left the Beaird plant at Shreveport. for its 75-mile trailer trip to the refinery at Kilgore, Texas. 





single-bevel and nose, and double-bevel 
and nose preparations. 

At the same meeting, Harry W. Pierce, 
supervisor of welding, New York Ship- 
building Corp., Camden, N. J., spoke on 
“Gas Machine Cutting and Shipbuild- 
ing.” 


Recent Patents 




















Spot Welding Tool 


2,179,497. Sergo B. Davitow, St. Albans, 
N.Y. Filed Aug. 8, 1938. Issued Nov. 14, 
1939. The subject of this patent is a port- 
able spot welding appliance especially in- 
tended for welding flat pieces or sheets of 
material together. The tool serves to 
hold the pieces together under sufficient 
physical pressure to insure a good weld. 
The welder may be applied manually in 
operative position, whereupon a com- 
peund-lever arrangement magnifies the 
pressure of the operator’s hand so as to 
insure a perfect spot weld between the 
electrode points. The welder is shaped 
somewhat like a pair of tongs. Suitably 
fulerumed elements apply pressure of 
electrodes to the work pieces. 
» « 
Resistance Welding 


2,179,545. Alfred J. Edge, Savannah, Ga., 
and Walter S. Edge, Pittsburgh, Pa. Filed 
Jan. 28, 1937. Issued Nov. 14, 1939. A 
method of forming resistance welds be- 
tween two metal members which consists 
of bringing the two members together in 
crossed relation, passing an electric cur- 
rent through their point of contact, ap- 
plying pressure to force them together 
and simultaneously applying pressure to 
one of the members in directions axially 
thereof and toward the weld, to cause an 
upsetting action at the weld. This type 
of welding is particularly suited for such 
metals as copper, steel, aluminum, and 
bronze. The invention takes advantage 
of the heat developed at the weld, which 
softens the adjacent portions of the metal, 
to forge or press the joint into a shape of 
increased mechanical strength. 
» « 


Pivotal Electrode 


2,179,693. George Goldstein, Oshawa, On- 
tario, Canada, assigned to General Motors 
Corp., Detroit, Mich. Filed Oct. 30, 1937. 
Issued Nov. 14, 1939. In certain welding 
operations, such as spot welding, it has 
ben proposed to use an electrode that is 
pivotally mounted so that the pressure on 


the work may be equallized. Where an 
electrode is made of two parts that are 
pivotally connected, and it is desired that 
the welding current pass through the con- 
nection, considerable arcing may take 
place. The arcing has a deleterious effect 
on the life of the electrode. The inventor 
has found that if a coating of mercury is 
applied to the adjacent or contacting 
faces of the movable parts, as for exam- 
ple, the faces of a ball and socket connec- 
tion, the life of such a welding electrode 
is greatly increased. The mercury estab- 
lishes a good electrical connection be- 
tween the parts and also acts as a lubri- 
cant. 
» « 


Welded Pressure Vessel 


2,179,774. Frederick K. Zerbe, Waukesha, 
Wis., assigned to A. O. Smith Corp., Mil- 
waukee, Wis. Filed Dec. 7, 1935. Issued 
Nov. 14, 1939. In fabricating pressure 
vessels of cylindrical shape having a cone- 
shaped end or head, it has been the prac- 
tice frequently to employ metal of sub- 
stantially greater thickness in the cone 
head than in the vessel shell wall and to 
place in juxtaposed relation the end of 
the straight-sided shell and cone. The 
parts have then been welded together, 
the weld being located at the position of 
abrupt change in direction between cone 
and shell. By providing a gradual ap- 
proach or curvature of the cone toward 
the shell, and by moving the position of 
the welded joint a substantial distance 
from the position of maximum curvature 
of approach, the patent discloses that the 
zone of approximate maximum stress be- 
tween the shell and conical head is re- 
moved from the weld joint to the metal 
of the cone. When pressure is applied 
in the vessel it is desirable to avoid con- 
centration of stress at the weld, where 
the effect of stresses due to shrinkage 
and other causes resulting from non- 
similarity between weld metal and plates 
exists. The patented structure is de- 
signed to transfer the stress away from 
the weld. 
» « 


Welder Control 


2,179,957. Frank H. Roby, Milwaukee, 
Wis., assigned to Square D Co., Detroit, 
Mich. Filed July 1, 1937. Issued Nov. 14, 
1939. A welder control system for elec- 
trically welding work by passing current 
through the work between electrodes, and 
which utilizes a synchronizing relay to 
initiate the welding cycle. The control 
uses a motor-driven contact making and 
breaking unit for starting and stopping 
the current. 
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Reliev- nz Weld Stresses i 
2,180,513. Alfred P. Fugill, Ferndale, ani 


Donald H. Corey, Grosse Pointe, Mich 
assigned to Kuhlman Electric Co., Bay 
City, Mich. Filed July 27, 1936. Issued 
Nov. 21, 1939. In the past, difficulties J 
have been experienced in_ relieving 

stresses set up in welded joints of pipes 

An electrical appliance devised by th 

patentee uniformly heats a welded joint § 
to a predetermined temperature, main- § 
tains the temperature within close limits 

and then cools the joint. 
essentially a split winding in the for 
of a multi-turn coil having 
formed of a pair of accurate sections. Th 


split winding may be clamped over the @ 


welded joint. A transformer provide 


with a number of winding taps supplies | 


increased or decreased amounts of cu 
rent to the split winding or heating coi 
The heat control is accomplished b 
means of a potentiometer actuated by ; 
thermocouple attached to the weld. 
potentiometer is connected with suitab! 
switches for energizing and deenergizing 
the transformer in response to chang 
in the weld joint temperature. 


» « 
Welding Electrode 


2,180,813. John T. Marvin, Dayton, Ohi 
assigned to General Motors Corp., D: 
troit, Mich. Filed Feb. 3, 1938. 
Nov. 21, 1939. A method of making 
flux-carrying welding electrode, inclu 
ing the steps of; molding finely divid 
metal powder into the desired 
sintering the molded powder to caus¢ 
to fuse together and form a strong high! 
porous electrode of homogeneous chat 
acter, and then impregnating the porous 
metal electrode with suitable non-metal 
fluxing ingredients solidify an 
are thereby held within the pores of th 
electrode. 


Issue 


shape 


which 


» « 


Method of Welding 


2,181,445. James L. Adams, Jr., Youngs 
town, Ohio, assigned to The Youngstown 
Sheet & Tube Co., of Ohio. Filed Aug.7 
1928. Issued Nov. 28, 1939. According t 
this patent heavy sections of metal ma 
be welded continuously at high spet 
The method comprises inducing a |! 
ing current flow in the material to be J 
welded transversely of and across the § 
edges of the material, effecting bod 
forward movement of the material during 
the pre-welding heating up operatio! 
controlling the position of the edge 

tions of the material, and progressive! 
moving the edge portions during the pr 
welding heating up operation in a dire 
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The Originator of Gas Lighters for Home and Factory 
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OW! you can have RENEWALS 


for the “‘Round File”’ 


IMPROVED 
SareTy GAS LIGHTER 





ina 


NEW METAL SLIDE COVER BOX 


Or packed in the glassine paper package 


if you wish 


The thumb of one hand slides the cover 
and drops out one renewal. 
Renewals are better protected. Handy 
for the welder, saves time. 


An inquiry will bring you complete 
information on lighters and renewals 




















Seam Welding 


2,182,796. Geo. M. Deming, East Orange, 
N. J., assigned to Air Reduction Co., 
Inc., New York. Filed Jan. 20, 1936. 
Issued Dec. 12, 1939. In welding heavy 
sections it is customary to prepare the 
ecges by so shaping them that they will 
form a trough. The trough is then filled 
with metal from a welding rod or elec- 
trode. Simultaneously with the melting 
in of the filler metal it is customary to 
melt down the sides of the trough to 
insure homogeneous union of parent and 
added metal. The necessity of melting a 
large quantity of metal requires expendi- 
ture of a large amount of heat energy. 
Moreover, the speed of welding is lim- 
ited. According to this invention, a filler 
rod is used, but it is not melted away in 
the usual manner to fill the trough. In- 
stead, the filler is progressively heated 
to bring its sides to a condition of surface 
fusion, while the sides of the trough are 
progressively heated, whereupon the rod 
is progressively pressed into the groove. 
Since the successive portions of the sur- 
faces of the filler rod and trough are 
heated and fused before each portion of 
the rod is introduced into the trough, 
there is an opportunity to destroy sur- 
face oxide films. The advantages of the 
invention are most completely realized 
when the lateral surfaces of the filler rod 
are fused to such an extent as to supply 
an excess of molten metal the better to 
obliterate irregularities of interfacial con- 
ditions, and also to insure smooth bond- 



















form 
uw GERSAFETY GAS LIGHTER CO. ° Lynn, Mass. 
. 1€ ~< . ee: « an a . 
er the 
vided ; . . . ee er 
pplies , tion substantially parallel to the current ng mechanism is substantially univer- 
f cur- | flow to vary the amount of spacing be- _ sally adjustable with respect to the sup- 
x coil tween the edge portions, and then apply- port for the welding head for feeding the 
d by ing sufficient pressure to the material to WwW elding rod to the work at any desired 
| bya weld the same. An apparatus for carry- angle. rhe device also automatically in 
Th ing out the method is also shown in the — sures provision of proper amount of w eld 

itable patent. ing material adjacent to the welding rod. 
gizing | =< 
— Flash Weld'ng of Strip 

2,181,502. Florence C. Biggert, Jr., Craf- 

ton, Pa., assigned to United Engineering 

& Foundry Co., Pittsburgh, Pa. Filed 
Ohio June 24, 1937. Issued Nov. 28, 1939. The 
., De object of this patent is to flash weld LIGHT and HEAVY 
[ssue metal strip end to end and thereafter trim 
ding af the flash from the line of weld. The DUTY 
nelud- | method involves the steps of clamping 
jivided the strip ends in aligned relation, shear- * 
shape ing the ends to prepare them for weld- Welding Tables 
suse it ing, connecting the ends to a source of 
highl) low potential high amperage current, and and 
char efiecting relative movement between the 
sorous f ends to flash weld them together. The e,°e 
etallic flash is thereafter removed from the line Positioners 
y and ot weld by a rotary movement of helical 
of the knives in the form of rotary disc shears. an 

» « 
Ve to 8 
Corner and Fillet Welds 2 to ‘ Ton 

2,182,575. Albert W. Baird, Elizabeth, Capacities 
oungs- N. J., and Frederick G. Outcalt, New 
rstown § Rochelle, N. Y., assigned to The Linde 
Aug. 7 Air Products Co., of Ohio. Filed Aug. 7, 
ling tt 1°37. Issued Dec. 5, 1939. In fabricating 
ul may J various types of electrically welded joints, 
speed. | such as corner welds, fillet welds, and 
1 heat- & t various forms of welded joints for 
to be pipe turns, the welding rod must be fed 
ss_ the the work at an angle to the vertical 
bodily ne through the line to be welded. The 
during ention provides a welding head 
ration ipted te automatically feed a continu- 
re por- welding rod to the work. A support, 
ssively guiding and adjusting elements main- 
he ore: the welding rod in a proper position 
direc- tive to the work. The electrode feed- 








For better and stronger welds— 
increased production of welded 
products—and greater savings on 
welding labor and welding rod. 


WRITE FOR BULLETIN 





Ransome Concrete Machinery Co. 


ites i Dunellen = pa 


New Jersey 


January, 1940 — THE WELDING ENGINEER — 53 





ing contours for the weld. In addition, 
fluid metal dislodged by the welding flame 
or squeezed from the filler makes certain 
the filling of the bottom of the weld. 
The cross section of the filler rod should 
correspond substantially to the shape of 
the trough between the metal parts. The 
best form is a V trough and a V-shaped 
filler, since that form requires relatively 
little pressure to insure a complete and 
uniform bonding. 
» « 


Welded Rail Joint 


Charles Schenck, Coopers- 
burg, Pa., assigned to Bethlehem Steel 
Co., Pa. Filed Dec. 30, 1937, Issued 
Dec. 12, 1939. A method of making a 
continuous rail, which consists in cutting 
the ends of two rail sections each having 
a head and a base flange connected by a 
web, the cutting of the head ends being at 
right angles and of the web and base 
flanges being at an oblique angle to the 
longitudinal axis of the rail sections. The 
cut ends are then aligned with their com- 
plementary ends adjacent to each other, 
and then flash welded. 


2,183,047. 








Jrade Literature 














Hercules Motors Corp. Issues New Book- 
let—A concise yet comprehensive expla- 
nation of modern high-speed, heavy-duty 
diesel engines is covered in a new book- 
let just issued by Hercules Motors Corp. 
of Canton, Ohio. Handled in question 
and answer form, some very interesting 
comparisons are presented between diesel 
engines and gasoline engines; also be- 
tween the two-cycle and four-cycle types 
of diesel engines. The complete line of 
Hercules two-cylinder, four-cylinder and 
six-cylinder engines is- shown, including 
the Hercules complete “Power Package’ 
replacement diesel for Ford trucks for 
the years 1935 to 1940, inclusive. 


» « 


General Electric Offers 
New Motion Picture Catalog 


\ new catalog of motion pictures is now 
offered by General Electric Co. The pic- 





tures, both sound and silent, are desion 
for the use of organized groups su 
educational institutions, technical so 
eties, churches, and social, civic, and 
ness clubs. With the exception of a sy 
shipping charge, there is no cost t 
borrower of these films. 

The new catalog lists the films un 
the classifications of science, generatj 
and distribution of electricity, transpor 
tion, electric equipment, industry, 
and lighting, welding, and household a; 
pliances. Listed in the catalog are ]) 
distribution points throughout the cow 
try. Five silent films (16 mm.) are ayai 
able on the subject of welding: The Ek 
tric Needle (No. 52); Ties of Steel (N 
54); Automatic Arc Welding (X-31] 
Welding Battered Rail Ends (X-388 


Are Welding in Building Erection (X.@ 


389). 
» « 


Booklet on Stainless-Clad Steel—A nm 
24-page booklet which contains useful ir 
formation on Jessop Silver-Ply stainless 
clad steel for fabricators of stainles 
equipment, has just been issued by t 








If it’s a tinning or soldering job 


use METAL BOND 
TINNING COMPOUND 


It cleans and tins in one operation. 





half the 


Ask anyone who ever used it. 


Sav es 


time of old methods. 


Sold on a money-back guarantee. Ask your jobber 
Send a postcard for Catalog A-4 on 
Metal Bond products 


METAL-BOND MFG. COMPANY Sz0t"'Kessuen® °° Se'Louis, mo. 
Ko MTS 


Convenient 
bias shape 
easy to hold 
Size: 2-3/16” 
x 1-1/8” 



























REMOVE HEAT MARKS 








saunas ON STAINLESS STEEL with 











Manufactured by B R I i il T B fe Y 





WELDON ROBERTS RUBBER CO., Newark, N. J. 








































NATIONAL SPRINGS) 
FOR HEALTH ; 


Controlled by the United States Government 
to prevent exploitation of their amazing 
curative properties, the 47 effervescent Hot 
Springs are recognized by eminent medi- 
cal authorities for use in treating energy 
sapping organic and nervous troubles - and 
Uncle Sam has erected a *1,500,000 hospi- 
tal at Hot Springs to care for service men 
afflicted by these ills. Drink and bathe in 
the waters for new youth and vitality. 


me aveotee 


Make the Majestic Hotel your home while 
in Hot Springs -a wide choice of pleasant 
accommodations from single rooms, with 
or without bath, to delightful 2, 3, and 
4 room apartments-Government super 
vised bath house in connection with the 
hotel. Surprisingly low rates from*1.50 





Write For Free 
Booklet To 
R. E. McEachin, 

Manager 


FRANK M. FANNIN, Vice Pres. ond Gen. Mor 








NEW CUTTING TORCHES—New +30, nian, New #301, Lever 


Ee FLASH 


#30 Torch $20.00 
#301 Torch $22.00 
Both with 1 Tip 


PRICED TO SELL—COMPLETE OUTFITS 
Full line of equipment at a price. For literature and information 

















Gasweld Equipment Co., 625 W. Jackson Blvd., Chicago, Ill. 





Direction - SOUTHWEST HOTELS INC., 
Your Engine Driven 
Welder will provide cor- 


ELDER rect heat at the arc if 


the motor is equipped with a sensitive PIERCE 
GOVERNOR. asx your WHOLESALER 


THE PIERCE GOVERNOR CO., Anderson, 










Indiana, U. S. A. 
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essop Steel Co., 627 Green St., Wash- 


Signe ington, Pa. 

uch Silver-Ply is a composite sheet or plate 
Oo consisting of a layer, or ply, of stainless 

1 bu steel which has been firmly welded to a 

| SMa mild steel backing during the rolling 


The new booklet describes its 


to t process ' | at 
vantages over solid stainless, how it 1s 
nufactured into sheets and plates, and 

unde Mi anul ‘ ; ind ! 

rati it is fabricated into finished equip- 


1 


port ment. Also included is a full page table 
i ‘hy <howing the physical properties of Silver- 


Id an. J I'iy after welding. 
Fabricating methods described include, 


cour 3 “ fabricating, deep drawing, flame- 
avail. a cutting, riveting, welding, soldering, 
Elec. am wrinding and polishing. The description 
1 (Nog ( elding procedure is amply illustrated 
-311)- 8 th line drawings. A free copy of the 
- 388). 8 new booklet will be sent to anyone re- 
n (X-@ questing it on company letterhead. 
‘a 


» « 


BS M.S.A. Welding Helmets 


A new 4-page 


SE) ulletin detailing M.S.A. welding helmets 
\ new and accessory protective equipment, con- 
se: n taining 30 illustrations of representative 
—_ ; M.S.A. products, is available upon request 
ie a to Mine Safety Appliances Co., Braddock, 
. See Thomas & Meade streets, Pittsburgh, Pa. 











M.S.A. welding helmets in new 
piece or fabricated models are shown, to- 
gether with hand shields, wire 
helmets, chrome leather helmets, weld- 
er's chrome leather gauntlets, 
sleeves and aprons. Various and 
features of the M.S.A. helmets are de- 
scribed, and related items for the welder’s 


one- 
screen 


leggings, 


parts 


safety are included, such as ear protec 
tors, air line respirators, and the M.S.A 
Explosimeter and Air-Mover. 


» « 


“Continuous Welded Rail,” an illustrated 
folder just issued by Air Reduction Sales 
Co., discusses Airco methods of prepar 
ing jointless track for mine car haulage. 
The folder describes in detail three lead- 
ing methods used in butt welding of rail 
Bronze welding by the oxy-acetylene 
process, and steel welding by the metallic 
arc process. Complete descriptions cover 
preparation of joint and equipment used, 
as well as common applications of the 
particular process. Results of exhaustive 
load tests are given, followed by a brief 
discussion of Airco equipment used in 
continuous rail welding. Copies of this 
folder may be obtained by writing to Air 
Reduction Sales Co., 60 East 42nd St., 
New York City. 
» « 


1940 Black & Decker Catalog—The Black 
& Decker Mfg. Co., Towson, Md., has 
just issued its 1940 catalog which covers 
the entire line of portable electric tools 
Attention is called to two improved drills 


the '4-in. Junior and the %-in. Junior 


» « 


The Airco No. 10 Planograph, a new 4- 
page bulletin published by Air Reduction 
Sales Co., describes this gas-operated cut 
ting machine designed for cutting straight 


‘ 


ines, rectangles, circles and irregular 
shapes from ferrous metal of any thick- 
ness within the limits of the cutting torch. 
The bulletin contains a complete pictorial 
representation of the Planograph, as well 
as operating details and specifications. 
l’eatures of the device are listed, such as 
its wide cutting range, single or two- 
torch operation, centralized location of 
electrical controls, interchangeable de- 
ces for manual tracing or magnetic and 
templet tracing, and central gas control 
unit. Copies of this bulletin may be ob 
tained by writing to Air Reduction Sales 
Co., 60 East 42nd St., New York City. 


» « 


General Electric Arc-Welding Electrodes 

\ new bulletin on the selection of Gen- 
eral Electric arc-welding electrodes is 
available (GEA-1546F). Prepared 
as a guide for the proper selection of elec- 
trodes, the publication also gives impor- 
tant welding technique 
with different types of electrodes and pre- 
scents some of the factors influencing their 
Complete descriptions are given 
of the 20 types of G.E. electrodes, their 
applications, recommended = cur- 
arc-voltages, and _ identification. 
illustrated with application 
this 40-page publication 
contains characteristics of deposited weld 
metal, charts of joint form and positions, 
and a handy estimator for electrode quan 
tities. Copies are available from the near- 
est General Electric distributor. 


now 


suggestions on 


choice 


sizes, 
rents, 
Vrofusely 
photographs, 























Step Up and Meet... 


SIGHT 


WELDER 


This is your opportunity to get acquainted with the 
latest and best in the A. C. field. “A Beauty in Design 
and a Standout in Performance”—that’s what they’re 
‘aying about the Sight Feed Arc Welder. Remember— 
more than 20 years experience in the electrical manu- 
facturing field assure the best in performance. 

Write today for our “get acquainted” offer. Also ask 
about Sight Feed Portable Acetylene Generators. 


THE SIGHT FEED GENERATOR CO. 


Richmond, Indiana 


THE 
FEED 


A.C. 
ARC 


v 




















improved heavy duty 


on light work uses short tip, 
‘medium work uses medium 


imperial No. 1178 Welding Outfit as shown above $57.00. 
With cutting attachment added, No. 1178-C....$77.00. 


THE IMPERIAL BRASS MFG. CO., 522 8. Racine Ave., Chicago 


IMPERIA 





it 


Welding and Cutting 
Equipment and Supplies 
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Forign News 


British Welding and the European War 











During the year of rearmament preced- 
ing the present European War, there has 
already been a general increase of weld- 
ing on a considerable scale. On the home 
front, particularly, there was a rising de- 
mand for electrodes and equipment for 
the manufacture of shelter for factory 
staff and key-men, as it was appreciated 
that protection against blast from bomb 
explosions was better attainable by solid 
joints than by riddling material with 
rivet-holes. The advantage of welding 
was also realized in producing gas-proof 
joints. 

On the outbreak of the war, the weld- 
ing industry mobilized all its forces for 
assuring victory. On the man-power side, 
equipment manufacturers have main- 
tained their welding schools, while the 
Institute of Welding has been working 
out a scheme for training operators in 
all branches of the craft. The Institute 
has also put its services at the disposal 
of the three Military Services and is au- 
thorized by the Government to act as 





liaison organ between welding contrac- 
tors and localities where metal structures 
may be damaged by aerial bombardment. 
Finally, the War Office has sanctioned 
recruiting for a Welding Company of 
“Royal Engineers,” whose main duties 
will apparently be to build bridges and 
erect buildings. The repair of heavy ma- 
chinery is seemingly of lesser importance. 
This is an innovation in the British Army, 
but follows the example of the American 
troops in the last war, when a welding 
company of 6 officers and 300 men was 
sent to France. 

In the present conflict, the experience 
gained from this first unit will probably 
lead to its duplication several times over, 
particularly when land operations start 
in earnest. 

Returning to the home front, the manu- 
facturers have found themselves over- 
whelmed with orders for welding equip- 
ment and materials. In spite of this, 
commercial research work is still going 
on. There seems to be a trend toward 
wider use of a-c. current for electric 
welding. 

The phantom presence of the two Ger- 
man pocket battleships in the Atlantic, 
as commerce destroyers, lends particular 
interest to their all-welded structure. It 
is a known fact that the German Admir- 








HELP WANTED 








Wanted—Salesman with 


experience on 


electric welding 


sion, $175; 400 amp. Lincoln Rebuilt Welding Generator, $180. 
Over 8,000 ft. Rubber Covered Super Flexible Cable 
condition—used on construction job 
4/0 sizes. Low prices. Write Box J-3, The Welding Engineer. § 


alty had employed welding very exten. 
sively on cruisers and smaller warships 
ever since the French occupation of the 
Ruhr. German practice had reached the 
stage where the entire hull was fused 
into a seamless unit. This paved the way 
for the welded construction of the 
“Deutschland” and her sister-ships 

Not that Britain has altogether neg. 
lected the use of welding on her fighting 
navy; a beginning was made on the gy. 
perstructure of the “County” class of 
light cruiser, as well as the “Leander” 
type of 7,000 tons, with 6-in. guns. The 
first hull to be welded was the “Arethusa” 
of the same class. Here, “step-back” or 
intermittent welding was applied on the 
plates, in order to avoid over-heating 
them, while in confined spaces, such as 
the fore and aft ends of a vessel. Lap. 
welds were broken into butt welds wit! 
a 60 deg. vee. 

The universal introduction of welding 
was decided upon at an advanced stage 
so that numerous modifications were re- ] 
quired for this purpose. Another vesse 
of which welding may be proud is the 
“Ark Royal,” still a part of the squadron 
of “sunk” ships with which Churchill has 
challenged the Nazi navy. Though Aéd. | 
miralty secrecy has not released full de & 
tails, she is said to be 75% welded, in- @ 
cluding all her deck-surface. 











ium 4 line 


Ads $1.00 


words t 


excellent } 
No. 2, 1, 1/0, 2/0, 3/0, 








equipment and supplies to work on salary and commission in 
exclusive territory in Pennsylvania. College graduate preferred. 
Address J-2, The Welding Engineer. 








FOR SALE 


Bargains— Demonstrator Arc Welders. Gasoline and electric 
drive. 30 days’ trial. Easy terms if desired. Write Hobart 
Welder Exchange, Box U-1401, Troy, Ohio. 











For Sale—Acetylene Welding Equipment, $39.95 to $73.75. 
Easy Payment Plan. Superior Oxy-Acetylene Machine Co., 
Hamilton, Ohio. 





Fly-Ball Governors— Adapted to all makes of auto engines; 
belt driven, flat or V. Price $6.50 prepaid; ball bearing, $2.00 
additional. Satisfaction guaranteed. In ordering state style of 
belt. Wm. Alber, Beatrice, Nebr. 


For Sale—Metal Spray Gun, $75; Pierce Belt Governor, $17; 
75 amp. Lincoln Welder, $75; 100 amp. Lincoln, $100; 150 amp. 
Lincoln, $140; 200 amp. Lincoln electric drive and shaft exten- 











THOUSANDS OF WELDING SHOPS 
ARE MAKING ADDITIONAL PROFITS IN THIS NEW FIELD 
Is your shop? Prepare your shop during the winter months for more 
profits next year. 


U. S&S. Patents 2,013,818 and 2,051,234 
Canadian Patents 365,296 and 369,723 


ELECTRIC WELDED 


Write for new catalog now a 


WIESE PLOW WELDING COMPANY, PERRY, IOWA 
Originally New Process Plow Welding Co. 
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POSITION WANTED 


Arc Welder—Graduate Cleveland School of Welding. Ag 
21. Willing to work as apprentice if prospect of steady em-¥ 
ployment and good future. Willing and capable worker. Tony 
Fusco, 12208 Union Ave., Cleveland, Ohio. a 

















Gas Welder—Age 24. 3 years experience pipe welding, jo) 
shop and general maintenance. Can read blue prints. Mechan- 9 
ically inclined. References. Wm. Atkinson, 342 N. Everett @ 
Ave., Scranton, Pa. 





Experienced Welder—Oxy-acetylene and arc welding e& 
perience (2 yrs.) in job shop, maintenance, construction an 
repair. Age 24. Will go anywhere. Robert C. Houk, Hoag 
land, Ind. 





Arc Welder—Age 20 years. Have one year’s experience 4 §j 
tank welder on %-in. to 1%-in. mild steel plate. Will work a 
helper to gain more experience. Address J-1, The Welding 
Engineer. 


1A, @) BETTER CABLE CONNECTIONS 
Yenftaty FOR ELECTRIC WELDING 


~G REDHEAD AND PERFECTION 
} Cf | 
[ 











GROUND CLAMPS 
TWECO ELECTRODE HOLDERS 
MECHANICAL CABLE LUGS 
CABLE CONNECTORS 


TWECO PRODUCTS CO. 


WICHITA KANSAS 








